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Group Costing. 


_ The American Foundrymen’s Association nas 
just issued a report of a discussion on Group 
foundry Cost Methods, held last year in Chicago. 
Whilst there is a good ‘deal of detail uninteresting 
to British foundrymen, the main conclusions are 
of real interest, as it is obvious that conditions 
parallel to those existing in Great Britain obtain 
in the United States. The advantages offered by 
the institution of a group or regional costing 
system are mainly educational. It is well known 
that the absence of any organised system of cost- 
ing leads to price cutting to below the true cost 
of production and marketing, conditions which 
are obviously the result of ignorance. Other 
advantages are the cheap production of com- 
mercially accurate and dependable cost data: 
opportunity for meeting men in the same line of 
business, and the provision of a permanent har- 
bour at which the employers’ federations can tie 
up when other reasons for the continuation for 
their existence have suffered on account of bad 
weather. The production of comparative cost 
data, when reduced to such figures, ‘ cost of 
fettling and despatching per moulder hour,’’ 
‘cost per moulder per month for consumable 
stores’ (or itemised, if thought fit) is conducive 
to real progress in the industry. 

The main question (not too satisfactorily 
answered) at this meeting was relative to the 
launching of a group scheme. It seems that the 
American solution is to interest two or three and 
‘“snowball ’’ up to about a dozen in any locality. 
Then a common auditor is chosen, who must instal! 
the simplest possible system, and one capable of 
expansion ad_ infinitum without destroying the 
fundamental _ basis. American experience has 
shown that once a proper system has been installed 
it creates a thirst for additional itemisation in 
order that pointers may be produced for the 
elimination of departmental extravagances. 

There does not appear to be any attempt made 
to regulate selling prices, it having been found 
that definite knowledge of costs precludes insen- 
sate competition. Unfortunately, it leaves the 
area open to extra-territorial competition, but the 
elimination of local cut-throat competition does 
apparently alleviate conditions to such an extent 
that money is available from the added profits 


which so accrue that propaganda can be made in 
the competing area with the object of inducing 
the locality to emulate the profit-making district. 

In America, as here, the worst type of price- 
cutting comes from two main sources. Primarily, 
there is the ignorant founder, who has no concep- 
tion of his real costs; and, secondly, the engineer- 
ing establishment regarding its own foundry as 
a convenience which still must give a reasonable 
financial showing, and is made to do so by the 
lowering of its ‘‘ overhead costs’? by taking on 
outside work at uneconomic prices. During the 
recent slump, now happily passing, a director of 
one of the largest engineering companies in the 
land confessed to us that he had sanctioned the 
taking at ‘‘any price within reason’’ of iron 
castings for industries quite outside his own scope, 
for the purpose of retaining his skilled men until 
trade became normal. Group costing is power- 
less against this, but the multiplication of the 
system would eventually produce a_ nationally 
unified system of costing which would carry in its 
train more than enough power effectively to pre- 
vent such deliberate anti-socio-industrial crimes. 


Industrial Welfare and the Heavy 


dustries. 


The common conception of welfare work is 
such that it does not arouse any great enthu- 
siasm on the part of the average employer in 
the heavy industries, but in fact this conception 
is both inaccurate and misleading, and bears little 
relation to the bulk of the work actually carried 
on under this name. It is indeed the name itself 
that is responsible for half the trouble, going 
back as it does to the measures enforced for the 
protection of inexperienced and over-enthusiastic 
women and girl workers in war-time munitions 
factories. Not unnaturally it is widely felt that 
a movement of this nature should be confined to 
trades employing the lower grades of workers— 
unskilled women and young people, who are little 
organised and much protected. It may, further, 
be suited to cases where elaborate measures of 
this sort are essential, as in the food trades, in 
whose conditions the public takes a real interest ; 
or where they are good advertisement, as in the 
production of certain types of proprietary 
articles; or where peculiarly cordial relations 
exist between employer and employed. 

If asked what welfare work in such cases in- 
volved, most people would reply that it meant the 
provision of clubs, playing-fields, swimming-baths, 
rest-rooms, etc., and they would stress the incon- 
gruity of such innovations in the typical foundry. 

But although the name of welfare lingers, the 
conception behind it has changed radically, and 
instead of being a fad ill-suited to the general 
run of works, it has become one of many pro- 
mising channels for industrial development. 

Clearly it cannot touch the small works in any 
industry; the industrial unit that is not large 
enough to carry a specialist in any other branch 
can certainly not envisage a welfare specialist, and 
to deny this would be to weaken the whole case, 
But as the scale grows differentiation and dele- 
gation become necessary, and it is suggested that 
welfare is one of the branches best suited to such 
delegation. Someone has to make arrangements 
for necessary cleaning, for mess-room and can- 
teen accommodation, where provided ; someone has 
to make the necessary provision for first-aid ; 
someone has to see that Factory Act requirements 
are complied with. As a rule these miscellaneous 
jobs fall to the lot of anyone who can be bothered 
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with them, thereby taking up the valuable time 
of men who are experts at their own jobs but 
amateurs at these. Once it becomes a practicable 
proposition to employ someone solely for duties 
of this kind it is astonishing how many calls will 
be made on that person’s services. 

The details vary greatly. Sometimes a trained 
expert is engaged, sometimes the appointment of 
an existing employee is to be preferred. In some 
cases an employment department is set up, in 
others the function remains nameless. It may 
lead to the development of social amenities, it 
may attend to the business side of works com- 
mittees, compensation claims, etc., or it may 
remain strictly in charge of works housekeeping. 
But essentially no new function is created ; rather 
the attributes of an existing function, hitherto 
scattered, are gathered into one pair of expert 
hands. 

The present is certainly no time for the intro- 
duction of new-fangled schemes. But it is indubit- 
ably a time for the careful examination of every 
possible road to efficiency and economy, and we 
in the heavy industries have nothing to lose and 
may have much to gain by going behind the mis- 
leading name of welfare to an examination of 
the facts it represents. 


Publications Received. 


-C.I. Magazine. — Published by Imperial 
Chemical Industries, King’s Buildings, Smith 
Square, London, 8S.W.1. This is the largest 


house organ that has ever come into our posses- 
sion. Its first issue contains no less than 104 
pages. We are unaware as to the exact number 
of works for which it caters, but it must be a 
very large one, and moreover, they are spread all 
over Great Britain. This must render the major 
portion of the magazine very uninteresting to the 
bulk of the readers. There is neither title page 
nor contents, which considerably detracts from the 
utility of the magazine. We suggest that a list 
of the constituent companies should be given. 
Furthermore, we see on reason for the incorpora- 
tion of notes by Vera, as that particular class of 
literature is more than adequately catered for by 
both the daily and weekly press. Because of the 
enormous size of the I.C.1., we suggest that a 
better method would be to produce a really good 
sound magazine for the whole organisation, 
emphasising the high lights and then to include 
a supplement for each works or limited group of 
works which would contain its special gossip. 
Thus, whilst the main section would contain a 
description of say the Welfare Department at 
Brunner, Mond’s, which is of real interest for 
every reader, the supplements would tell of the 
return to work’of Bill Jones after an attack of 
the colic. The system we propose would cost 
more, but we are confident that it would be 
definitely worth while. 

Collins’ Engineers’ Diary. 
ing to binding.) 

Foundrymen probably need a pocket hand-book 
more than the orthodox engineer, and as the aver- 
age person has to cram more into his pockets than 
his tailor quites likes, this diary undoubtedly fills 
a real need, as it is really a combination of the 
two. The data on cast metals is not too good, 
but that does not detract from it from this angle. 
We doubt if a foundryman, except from curiosity, 
would look up the reference on semi-steel. If he 
did he would learn with some surprise that it ‘‘ can 
be bent,’’ and is ‘‘ rather similar to cast iron.’ 
Actually, semi-steel is cast iron, and except under 
very special conditions it cannot be bent. We sug- 
gest that for the purpose of a diary a better defini- 
tion would be a high duty cast iron which has 
had a quantity of steel incorporated in the mix 
from which it was made. We feel that when 
expressing tensile strengths it would be best to 
standardise on tons per square inch, for British 
metallurgists can seldom visualise lbs. per sq. in., 
let alone kilos per sq. m.m. The engineering data 
is reliable and well set out. 


(Prices vary accord- 


Macnab & Company, sole manufacturers of the 
Tabor patent moulding machines. sand-preparing 
machines and foundry plant generally, have removed 
to larger and more convenient premises at 150, Hol- 
born, London, E.C.1. 
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The Iron and Steel Institute. 


The annual meeting of the Institute will be 
held on Thursday and Friday, May 3 and 4, 1928, 
at the House of the Institution of Civil Engineers, 
Great George Street, London, S.W.1, by kind 
permission of the Council of that Institution. At 
this meeting Mr. Benjamin Talbot will assume 
office as the President for the year 1928-29, and 
the meeting will take place under his Presidency. 
The annual dinner will be held on the evening 
of Thursday, May 3, at the Connaught Rooms, 
Great Queen Street, London, W.C.2. 

By kind invitation of the Members of the Insti- 
tute resident in Bilbao and the neighbouring 
mining districts, the autumn meeting will be 
held at Bilbao, having been fixed to take place 
there in the week commencing Monday, Sep- 
tember 24. An influential Local Committee has 
been formed, with Mr. Alfonso Churruca, Vice- 
President of Altos Hornos, as Chairman, and 
Mr. Luis Barreiro, Director of Minas del Morro, 
as Honorary Secretary. Arrangements are in 
progress for a special train service via Dover— 
Calais—Paris—Irun, to convey the party to Bil- 
bao, leaving London on Friday, September 21. 
After the meeting, excursions to Madrid, Toledo, 
Sagunto and Seville are contemplated. 

The latest date for receiving applications from 
candidates for election at the annual meeting is 
March 19, and for the autumn meeting, July 31. 


Malleable Iron. 


The British Engineering Standards Committee 
has published two British Standard Specifications 
for malleable iron castings. No. 309 is for white- 
heart, and No. 310 relates to  black-heart. 
Neither is applicable to light castings, which are 
subjected in use to hydraulic, steam or air pres- 
sure. No chemical composition limitations have 
been imposed, but a statement suggests that 0.20 
per cent. phosphorus should not be exceeded, nor 
should the sulphur go beyond 0.40 per cent. in 
white-heart or 0.10 per cent. in black-heart. 

The mechanical requirements for white-heart 
are stipulated at a minimum of 20 tons per sq. in. 
tensile associated with 5 per cent. elongation in 
two inches and a 45 deg. bend test. The corre- 
sponding figures for black-heart are 20 tons ten- 
sile, 7} per cent. elongation, and 90 deg. bend 
test. These specifications each cost 2s. 2d., post 
free, from the British Engineering Standards 
Association, 28, Victoria Street, London, S.W.1. 


Correspondence. 


[ We accept no responsibility for the statements made 

or the opinions expressed by our correspondents. ] 
An Experimental Foundry. 

To the Editor of Tae Founpry Trape Journat. 

Sir,—Since it became known that we were 
thinking of establishing a miniature experimen- 
tal foundry for the purpose of testing our various 
manufactures we have received many comments, 
the majority of which have been of a highly com- 
mendatory character, but one or two of our friends 
seem to be afraid that this step will take the form 
of a competitive foundry. Nothing, however, was 
further from our thoughts. In the first place the 
experiments will simply be on laboratory scale, 
and no castings whatever will be preserved. We 
are frequently being asked for formule to assist 
in the use of our various blackings, core gums, 
ete., and it was with the object of providing 
these particulars that the idea arose. As for 
establishing a competitive foundry, no thank you, 
Messrs. Iron Founders, we have quite sufficient 
problems in the facings trade without endeavour- 
ing to add to our troubles by stepping on the toes 
of our friends.—Yours, etc., 


p-p. Wm. Cumming & Company, Limited, 
H. 
Chairman and Managing Director. 
Kelvinvale Mills, Maryhill, Glasgow, N.W. 


January 23, 1928. 
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Mr. J. H. Thomas on the Tin 


Situation. 


The threat of a shortage of tin is apparently 
being taken much more seriously in the United 
States than in this country, and American manu- 
facturers, according to reports from New York, 
are accusing Great Britain of attempting to 
‘* hold up ’’ America for its tin supplies. 

As the biggest consumer of tin, the United 
States would be the first to feel the effect of any 
tin shortage. According to one cabled account, 
America is ‘‘ at the mercy of Great Britain if 
she should decide to do with tin what she already 
has done with rubber. She could make us to pay 
millions.” 

This was brought to the notice of Mr. J. H. 
Thomas, M.P., who was Secretary of State for 
the Colonies in the Labour Government, and he 
has authorised the following statement on the 
subject :— 

‘*The world, we are told by the experts, is 
threatened within the next two decades with a 
tin famine. That is a serious matter for every 
country in the civilised world. It is most serious 
for the United States, for America is the biggest 
consumer of tin, and it is there, therefore, that 
the pinch will first be felt. Great Britain, on the 
other hand, is likely to be less seriously affected in 
the first place, not only because she uses less tin 
than the United States, but also because nearly 
half the world’s supply of tin comes from within 
the British Empire—one of the few advantages 
Great Britain possesses—and a considerable pro- 
portion of the remainder is useless without the 
admixture of British tin. 

‘* But surely the fact that the British Empire 
is the chief tin producer in the world is insuffi- 
cient justification for the stories which are already 
beginning to appear in the American Press that 
Great Britain is attempting to ‘hold up’ 
America’s supplies. Yet I read that American 
manufacturers are ‘seriously perturbed’ about 
the position, and that America is now at the mercy 
of Great Britain. 

“It is not very long since people who should 
have known better, caused bitter bad-feeling 
between the two great English-speaking nations 
of the world by their ill-informed and malicious 
comments on the workings of the Stevenson rubber 
scheme. I can only hope and pray that we are not 
to be favoured with a repetition of them in the 
case of tin, and thereby endanger the good feeling 
so essential, 

‘“ As I see it, the United States, which controls 
25 per cent. of the world’s tin output, is a part- 
ner and co-trustee with Great Britain in supplying 
the world’s needs. On the United States, there- 
fore, almost as much as on the British Empire, 
depends the conservation of resources. 

‘‘Tt is true that the industries of practically 
every civilised country in the world depend on 
metallic tin. It is true, so far as our knowledge 
goes at present, that the world’s supplies are 
limited. Tin may, in fact, rise enormously in 
price per ton. But tin is one of those commodi- 
ties in which a rise in price matters hardly at all. 
It only remotely affects the consumer, for tin is 
used only in minute particles in the thousands of 
industries to which it is essential. It is not the rise 
in price which is the danger; it is the possible dis- 
appearance of the metal if consumption continues 
to increase by leaps and bounds as it is doing at 
present. 

‘““ What has to be done, it seems to me, is to 
take steps to limit the increase in consumption, 
and I should like to see the two great producing 
nations of the world get together and form a Con- 
servation Board to make our present supplies last 
as long as possible, and to prevent those viole it 
and unnatural fluctuations which disturb the 
market and upset industries which depend on tin 
as their raw material. 

‘4 British and American Joint Selling Scheme 
would seem to be the sane policy to be followed. 
It is one, I should imagine, which would appeal to 
all far-seeing Americans, and its establishment 
would kill at the outset the attempts of any who 
are foolish enough to seek to make trouble between 
our two great nations. In any case, talking to 
each other is better than talking at each cther.” 


JAN 


SI 


The 
as it ¢ 
foundr, 
ference 
the 
exclusi 
ence, 
metal, 
is No 
drawin 
-cause | 
easier 

It is 
observe 


passing 
that is, 
gap or 
deficien 
by a fr 
in the « 
non-fert 
there is 
time as 
graphite 
expansit 
occupyil 
that oc 
from wl 
to 
by Prof 
indicate 
shire ii 
degree 
original 
On th 
formatic 


* A Pay 
tute of | 
Pemberton 
metallurgis 


4 
| 


inues 
ng at 


is to 
ytion, 
ucing 
Con- 
s last 
iole it 
the 
yn tin 


eheme 
eal to 


JANUARY 26, 1928. 


FOUNDRY TRADE JOURNAL. 


Shrinkage Holes in Small Grey Iron Castings.* 


By P. A. Russell, B.Sc. 


The word ‘shrinkage ”’ is rather misleading, 
as it carries a narrow meaning of the particular 
foundry problem under consideration, and pre- 
ference is given to the word *‘ draw ’’ throughout 
the Paper. This Paper deals with grey iron 
exclusively, and, in keeping with personal experi- 
ence, of comparatively small castings in that 
metal, made in green-sand moulds. Firstly, there 
is no general agreement as to the root cause of 
drawing, and this is of importance, since, if the 
-cause could be found the cure 
easier to discover. 

It is quite a simple 


matter to the 
observer, who sees it as 


follows : —cast 


sufficient to counteract the shrinkage of the 
metal, and the more graphite there is present the 
more marked should this be. This, however, is 
contrary to general experience, and the generally 
accepted view is that drawing occurs somewhat 
after this manner:—The mould is filled with metal 
and graphite begins to grow. This causes the 
whole casting, the outside of which has now partly 
solidified, to expand to an amount equal to almost 


would be much 


casual 
iron in 


What Phosphorus Is. 


all the expansion due to the formation of graphite. 


The phosphorus that is present in cast iron 
behaves in a very different way from any of the 
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times this amount by weight, and considerably 
more than that in bulk. 


Conditions During Solidification. 

A casting shortly after being poured consists 
of these four things—the Austenite crystals, 
liquid of similar composition, the solid graphite 
and the liquid phosphorus eutectic. This cast- 
ing is now considerably expanded, and a large 
amount of the expansion, that ought to be so 
helpful in counteracting the shrinkage, has taken 
place, while a very large proportion of the casting 
is still liquid. The shrinkage of the solidifying 
liquid still takes place, and the liquid is not now 
sufficient to fill all the space inside the casting, 
leaving a shrinkage or draw hole. This hole 
occurs, naturally, at the part of the cast last to 
freeze, which is the place where the heat is 
dissipated most slowly. 

Thus far most authorities agree, although a 
few have very different ideas. Some state that 


Fic. 1. 


Fig. 3. 


Fig. 4. 


Fie. 5. 


passing from the liquid to the solid state shrinks, 
that is, decreases in volume, thereby causing a 
gap or hole to be left in the casting, unless the 
deficiency caused by this shrinkage is made up 
by a fresh supply of liquid metal. This is true 
in the case of white cast iron, steel, and certain 
non-ferrous metals. In grey cast iron, however, 
there is graphite, and this is formed at the same 
time as the iron is setting. The formation of 
graphite is accompanied by a very considerable 
expansion in the bulk of the metal, graphite 
occupying at least four times more space than 
that occupied by the carbon in the iron carbide 
from which it comes. This expansion is sufficient 
to cause the whole casting to expand as shown 
by Professor Turner’s well-known diagram, which 
indicated that castings made from Northampton- 
Shire iron show this effect in such a marked 
degree that the casting does not return to its 
original size until it is well below red heat. 

On the face of it this expansion, due to the 
formation of graphite, ought to be more than 


* A Paper read before the East Midlands Branch of the Insti- 
tute of British Foundrymen, at Loughborough College, Mr. 
Pemberton presiding. The Author is foundry manager and 


metallurgist to S. Russell & Sons’ of Leicester, 


other substances present. 
phorus is a peculiar paste-like substance which 
burns very easily, in fact, so easily that it sets 
itself alight at ordinary temperatures. It melts 
at 44 deg. C. and boils, that is, turns to vapour, 
at 290 deg. C., a temperature well below red 
heat. It is obvious that the phosphorus in cast 
iron cannot exist in this form as free phosphorus 
or it would all boil away when the iron was 
melted. It exists as a chemical compound of 
iron and phosphorus, and this compound of iron 
and phosphorus attracts a certain amount of pure 
iron and sometimes some iron carbide, and this 
goes to make up what we call the phosphorus 
eutectic. This substance solidifies at 950 deg. 
C. or at a temperature about 180 deg. C. lower 
than that at which the whole of the rest of the 
cast iron is solid, thus remaining fluid considerably 
longer than the rest of the material. It is 
important to remember that whatever else hap- 
pens the whole of the phosphorus present in cast 
iron occurs in this form and attracts these other 
things to itself, so that, though the actual amount 
of phosphorus present may be small, the amount 
of phosphorus eutectic is always from 10 to 15 


In its pure state phos- 


if cast iron is poured into a mould of sufficient 
rigidity to prevent the casting from expanding 
outwards, thus making all the expansion go 
inwards to correct the shrinkage, the net result 
is that there is no total shrinkage; but others, 
notably J. Longden, state that even then there 
is about 1} per cent. of net shrinkage, as com- 
pared with 44 per cent., if the casting is allowed 
to expand freely. 


Rate of Cooling. 


An important consideration in this connection is 
the rate at which a casting cools. This is not 
at first apparent, but imagine the casting to freeze 
almost instantaneously, and it will be seen that the 
still liquid portion of the casting at the critical 
half-liquid, half-solid state will not have time to 
travel to its natural position, but will freeze where 
it is at the moment—that is, with the mould com- 
pletely full. Thus any shrinkage that does occur 
will occur locally in each crystal, and not as a 
comparatively large cavity in one place in the 
casting. True, the shrinkage holes will probably 
be there, but will be distributed so evenly that 
they are not revealed even, in most cases, under 
microscopic examination. It is presumed this is 
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because the shrinkage holes occur alongside the 
graphite flakes, and are thus not detectable, and 
also practically harmless. Therefore, other things 
being equal, and the design and subsequent pur- 
pose of the casting permitting, the quicker a 
casting is cooled through its critical period the 
sounder the casting will be. This critical period 
is from the first moment the casting begins to set 
to the time when the phosphorus eutectic has 
solidified. 


Effect of Composition. 


In the same connection the composition of the 
metal is important. Very soft irons containing 
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able for certain classes of work. The average 
founder, using cheap pig-irons, can do little in 
this connection beyond making sure that the aver- 
age manganese content of his castings is kept 
well above 0.6 per cent., and by using as low a 
silicon iron as the size and subsequent use of his 
castings will permit. There is one other reason 
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much silicon are very liable to drawing, as these 
irons have a very wide range of temperature from 
the beginning of their solidification to the end. 
The presence of much phosphorus is also import- 
ant, as this, of course, prolongs the freezing range 


very considerably. Manganese, on the other 
hand, shortens the freezing range and is very 


helpful, so that the more manganese there is 
present, at any rate, up to 1 per cent., the less 


why soft irons exhibit this tendency to draw, that 
is, that the coarse graphite flakes tend to clog 
the liquid iron and phosphorus eutectic during the 
critical period, and prevent the filling up of the 
deficiency caused by the shrinkage by natural feed- 
ing from runners and risers. 


Drawing of Semi-Steel Cast Iron. 

Finally, cast irons of the semi-steel type give 
great trouble in this connection, in spite of the 
tact that the silicon and phosphorus contents of 
these irons are well below those of the normal 
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pan into the fire, and the fire is ten times worse 
than the frying pan. 

The better way is by the introduction, or in- 
creased use of scrap iron, which is almost invari- 
ably lower in silicon and phosphorus than the 
commoner grades of pig-iron. A rather more 
expensive way is by using a close grain Scotch 
pig-iron which has the additional advantage of a 
fairly high manganese content. If the lack of 
manganese is the only trouble, there are several 
comparatively cheap brands of pig-iron on the 
market with high manganese content which can 
be used mixed with the ordinary local brands. 
During the coal strike period the author found 
it necessary to add manganese in the form of lump- 
ferro-manganese, using about 10 lbs. of 76 to 80 
per cent. of ferro-manganese to the ton, charged 
into the cupola on top of pig-iron. This had a 
very good effect, but did not entirely cure the 
very serious batch of drawing trouble that was 
experienced at that time. 

Several authorities on the subject attach great 
importance to the action of gases in causing draw- 
holes. KE. Longden, in one of his Papers on the 
subject, seems to lay the whole blame for this 
trouble on mould and metal gases. There is some- 
thing to be said for this, particularly when using 
the more sluggish types of cast iron, but it is 
difficult to agree that this is the whole cause. 
Fletcher’s opinion, as set out in his Paper to the 
Institute of Mechanical Engineers, is that the 
actual hole is caused by the pressure of the gases 
which were dissolved in the iron, and which are 
released on cooling. There is much evidence in 
favour of this, particularly when using irons that 
are liable to give off quantities of gas on cooling. 
such as semi-steels and cast irons made from pig- 
irons which have been produced in blast furnaces 
working under bad conditions. 

On one point practically all the authorities 
agree, and that is, that at any rate within 
normal limits, the hotter the metal is poured the 
more likely the casting is to be sound. The main 
reason for this is that it assists natural feeding 
ria the runners and risers, and tends to even up 
the temperature conditions of the mould. 


Practical Examples. 
The foundry in which the author has had most 
of: his experience is a separate unit from his 
firm’s main foundry, and produces principally cast- 


common grey-iron castings. 


tendency there is for the shrinkage to occur as 
draw-holes. Cast iron, to be really free from 
serious trouble from drawing, should contain less 
than 2 per cent. of silicon and 0.7 per cent. of 
phosphorus, with manganese greater than 0.6 per 
cent. and total carbon higher than 3.1 per cent., 
but not too high. The amount of silicon indi- 
cated may vary according to the section of the 
casting. In very thick castings the silicon must 
be less, and in very thin ones it may be more. Iron 
of this composition is, unfortunately, not always 
commercially possible, and is, in addition, unsuit- 
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The trouble with these appears to be due, firstly, 
to the fact that their freezing point is higher 
because of the low total-carbon content, so that 
the runners and risers freeze sooner; and, 
secondly, they are much more liable to trouble 
through gases. Moreover, according to Fletcher, 
the liquid metal tends to be very irregularly 
mixed, so that for a founder to attempt to get 
out of drawing trouble by reducing the silicon 
and phosphorus contents of his iron by means of 
steel additions is merely to get out of the frying 
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ings of comparatively small size, that is, from 
1 lb. to 56 Ibs. in weight and of such size that the 
boxes in which they are made can be handled, 
usually by one man alone, and at the outside 
by two men. They are also examples of semi- 
repetition castings, which are made principally on 
jhandyram moulding machines by semi-skilled 
labour. The quantities off each pattern are com- 
paratively small, and in some cases do not exceed 
one day’s work for a man, so that it is usually 
impossible to go to great trouble in ascertaining 
the best method of running the castings. Also, 
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the work being of a ‘‘ jobbing’’ nature, and such 
varieties of castings being made in the same foun- 
dry, the quality of the iron used has to be regu- 
lated so that the thinnest castings which may be 
only }-in. thick may be sufficiently soft to allow 
of free machining. This condition in the par- 
ticular class of work under consideration is of 
great importance. Only one cupola is available, 
and it is only found practicable to run three quali- 
ties of iron each day, so that one is forced to 
use iron of a composition that is really unsuitable 
for certain classes of work. The three qualities 
used are soft iron with silicon about 2.8 per cent., 
and phosphorus 1.3 per cent.; ordinary quality, 
with about 0.2 per cent. less silicon and semi-steel. 

Considerable trouble is experienced if the 
ordinary quality of iron varies very much, the 
normal difficulty being that for the heavier cast- 
ings, particularly those of a design very suscep- 
tible to drawing, the iron is of too soft a nature. 
Trouble also arises if for any reason there is a 
deficiency of manganese in the iron. Tt is notice- 
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interesting because the same casting was sound 
when it was run under apparently the same con- 
ditions, but with an iron containing 0.13 per 
cent. less total carbon, 0.2 per cent. less silicon, 
and other elements practically the same. 


A Belt-Fork Defect. 

This casting, Fig. 1, is the one analysed, and 
shown as item 5a in Table I. It is a peculiarly- 
shaped hbelt-fork, 12 in. overall, and weighing 
6 1b., and is cast the way up shown in the illustra- 
tion. The draw-hole is obvious, and a broken part 
ot another casting is shown with the same defect. 
The runner is shown on the handle whitened. 
The cause of the draw is obvious, the thinner sec- 
tions ot metal draining the still liquid metal from 
the heavy lump at the top of the casting. The 
resulting gap in the metal comes to the surface 
because the sand near to it is almost entirely 
surrounded by metal, and becomes as hot as the 
metal itself. Casting the other way up would 
almost certainly have eliminated the trouble, but 
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The defect was only obvious on machining. When 
cutting into the corner of the re-entrant angle 
this large porous cavity was exposed. Gas does 
not seem to have played any part in the forma- 
tion of this draw, in which can be observed the 
rough surface produced by the original crystals, 
trom which the still liquid portions of the metal 
have been drained away to feed other parts of 
the casting. 

The metal in the casting was about 1 in. thick 
in the heavier portion. The prime consideration 
in castings of semi-steel is strength and resistance 
to wear. The semi-steel produced by the author’s 
firm has to be freely machinable and have a 
tensile strength of 15 tons per sq. in. The 
average analysis of this material is:—Total 
carbon, 2.9; combined carbon, 0.6; graphitic 
carbon, 2.3; silicon, 2.0; manganese, 0.7; sulphur, 
0.11; and phosphorus, 0.9 per cent, 

It is very much inclined to drawing trouble 
due to its low total carbon content, its sluggish- 
ness and its liability to evolve gas on freezing. 
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Fig. 15. 


able that a very considerable loss of manganese is 
incurred in melting the first few charges, particu- 
larly the first, which may lose 0.2 per cent. more 
than normal. This iron is also cooler, and there- 
fore doubly liable to drawing trouble. Table I 
shows the analysis of various castings that have 
drawn, certain of which will be discussed with 
illustrations later. The first item shows an iron 
which is totally unsuitable for a casting of its 
nature, namely, a ring about 2 ft. diameter and 
an average thickness of 3} in. The combined car- 
bon is almost absent, whilst the silicon is very 
high and manganese on the low side. The second 
is a moderately heavy casting, and the analysis 
is again rather on the soft side. The trouble 
with this was probably more due to cold pouring 
than to composition. The third is of a compara- 
tively light casting with a heavy boss. The silicon 
again is too high, and with normal quality iron 
this casting gave no trouble. The fourth is an 
obvious case, and is taken from some figures 
obtained a good while ago when trouble was being 
experienced with drawing. Except for the com- 


paratively low phosphorus, which does not seri- 
ously help, the analysis is about as bad as it 
could be. 

The last set of figures is from a casting pro- 
hbably run the wrong way. 


This set is the most 


the method used was by far the easiest from a 

moulding point of view. A large number ot 

castings were made successfully in this manner, 


| 
3.08 | 0.07 | 3.01 | 3.0 | 0.09 | 0.49 | 1.25 
3 3.15 | 0.46 | 2.69 | 2.57 | 0.10 | 0.58 | 1.36 
3 3.28 | 0.40 | 2.88 | 2.84 | 0.08 | 0.57 | 1.24 
4 3.08 _- _- 3.13 | 0.08 | 0.28 | 0.7 
| 3.30 | 0.40 2.90] 2.8 | 0.08 | 0.57 | 1.24 
Drawn | 
ob | 3.17 | 0.40 | 2.771 2.6 | 0.09 | 0.58 | 1.20 
Not ! 
drawn 


and the trouble only appeared when the iron used 
was softer, as explained in Table I. Castings 
made with the composition shown in analysis 5b 
were sound, 
A Ring Casting. 
Fig. 2 shows a portion of the ring casting, the 
analysis of which is given in Item 1 of Table T. 


It is always necessary to consider specially the 
running and rate of cooling of semi-steel cast- 
ings. It is essential that this material should be 
melted quickly and hot, and then poured hot. 
There is grave liability of lack of uniformity in the 
metal, and care must be taken that one tap does 
not contain all the pig-iron and the next most of 
the steel. As test requirements have to be met, 
little alteration can be made in the analysis to 
prevent drawing, except to combine the man- 
zanese at a high figure. So much for the com- 
position of the metal. In a foundry where the 
design and the patternmaking is entirely beyond 
the foundry’s control, a good many instances 
occur of castings that are very difficult to make 
sound, whatever composition of metal is used. 
There are two well-defined methods of dealing 
with this problem—careful running and feeding, 
and control of the cooling of the casting 
by means of metal chills or denseners. Tn 
moderate cases judicious arrangement of the 
runners is sufficient. There are two distinct ways 
of doing this. Firstly, by using the runner as 
a feeder, running into the heavy part, with the 
down-runner immediately on top of the gate (if 
any), and secondly, by running into the lighter 
part of the casting, and so distributing the rate 
of cooling more evenly throughout the casting. 
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Nothing between the two should be 
In addition there is the possibility of 
riser over the heavy part. 

An example of feeding by the runner is shown 
in Fig. 2. Fig. 3 shows a twin pattern for a 
small double-flange pulley. The main dimensions 
are shown and the drawing is to scale. The 
pulley is bored for the spindle from the solid, 
and must be sound all over, including inside the 
bore. The method shown gave a sound casting, 
and other light castings could be run in same box. 
It is essential that the downright should be kept 
close to the castings. This could, of course, be 


attempted, 
using a 
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made the other way up, but such a methed would 
involve the use of the core. 

Fig. 4 shows the resulting casting drilled and 
split, and is oby iously sound. 

Fig. 5 is an excellent example of this problem. 
The casting is 7 in. overall, and 1} in. thick at 
the heavy end. It is too small to be accommo- 
dated in a box by itself. Only one pattern is 
provided, and the quantity ordered is not suffi- 
cient to warrant the making of duplicates, so 
that it has to be made with other castings. The 
running of this casting has been tried in several 
ways, principally running with a large runner 
into the lump or a comparatively small runner at 
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placed some 3 or 4 in. above the heavy part of 
the casting. He has known many cases where the 
addition of a riser of this type has merely aggra- 
vated the trouble by acting as a_ thin section 
drawing metal from the thick. The main func- 
tion of this type of riser is to enable metal to 
he run through the mould, thus keeping the 
natural feeding channels of the runner open tor 
« longer time. A runner is a far better feeder 
than a riser, for the simple fact that the whole 
of the metal poured into the mould has passed 
through it and heated up the surrounding sand. 
\t the same time the metal in the runner is 
tresh from the shank and hot, whereas the metal 
in the riser has traversed the whole mould and 
is very distinctly cooler, and thus much less 
suitable for feeding. The difficulty with feeding 
by runner or riser is the long parallel stem 
hetween the head and the casting, which sets 
hefore the runner has fed the casting.  Rod- 
feeding, of course, is of use here, the feeding- 
rod keeping this passage open so that the liquid 
metal from the head may be passed into the 
casting. Rod-teeding, however, is a_ tedious 
matter, and almost impossible on repetition work, 
though there are castings which could not be 
obtained consistently sound without it. To avoid 
rod-feeding, runners and risers of the type shown 
in Fig. 6 are used. Combined with a head of 
metal above them they will keep liquid in the 
centre longer than most castings. The two styles 
are to some extent interchangeable, though when 
the right-hand one is used as a runner there is 
a risk of the small neck of sand being washed 
away by the metal. On the whole the type on 
the left is more suitable for placing on a_ boss 
or above a deep part of the casting, while -the 
other is for placing on a casting of fairly uniform 
thickness. The advantage of the latter is that 
there is less tendency for a pipe to form in the 
neck, which, of course, runs into the casting and 
produces a detect. The formation of this pipe is 
the greatest trouble of this type of runner or 
riser. When it does occur, which is, fortunately, 
infrequently, it can usually be overcome by 
varying the bottom diameter. The author can- 
not, in the present state of his experience, give 
any definite information regarding the correct 
bottom diameter for different classes of work. 
but usually the larger the diameter the better. 
In certain cases the bottom may be rectangular 
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the small end. This latter method was by far 
the more successful, as, if the composition of 
the iron was within reasonable limits, the heat- 
ing up of the mould caused by the metal running 
through the runner and that end of the mould 
was sufficient to equalise the rate of cooling, and 
the resulting castings were sound. This method 
had the additional advantage of proving success- 
ful regardless of the contents of the remainder of 
the moulding box, provided they were not teo 
heavy. For general work in cast iron of reason- 
able composition these methods are usually suffi- 
cient. A riser may be placed over a heavy part 
of the casting and frequently helps the casting 
to be sound. The author places little faith in 
the ordinary types of riser, where a hole about 
g-in. diameter is made by a tube, and then a head 
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instead of circular. These runners and_ risers 
should always be formed by a peg, and not cut 
by hand, as the latter method is tedious and does 
not give consistent results. 


The Use of Strainers. 

When using a downright of this type as a 
runner some form of strainer must be used on 
top of it to prevent slag from entering the mould. 
Such a strainer is shown in Fig. 7, and is formed 
in an oil-sand core enclosed in a circular cast- 
iron bush. This method is frankly borrowed from 
malleable-iron methods, though, fortunately, 
workers in grey iron have nothing like the amount 
of difficulty in feeding castings that malleable 
founders have. The first time this method was 
introduced in the author’s foundry the scrap from 
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drawn and dirty castings in one particular cast- 
ing was reduced from 40 to 1 per cent. These 
runners are used particularly for castings in 
semi-steel, though they can be applied with good 
effect to ordinary grey-iron castings. 

Kig. 8 shows a casting of a gear wheel which, 
previous to the introduction of this method of 
running, gave trouble through sinking in the re- 


cess between the rim and the boss. The gear is 


7 in. dia. and weighs 32 Ibs. It will be noticed 
that the downright used is the largest possible, 
and partly envelops the core print. Jt is also 
placed near the small boss so that it is on the 
heaviest part of the casting. 

The casting shown in Fig. 9, also in semi-steel, 
is for a half chain wheel blank which measures 
12 in. overall, has 13 in, metal in the flange, and 
weighs 35 lbs. It gave great trouble through 
drawing in the corners where the web of the wheel 


joins the boss. Many methods were tried, in- 
cluding internal and external chilling, but none 
was really successful until the one shown was used. 

Fig. 10 shows another view of the same casting, 
but the runner shows up more clearly. In this 
case, however, the strainer bush is inverted, and 
surmounted by an ordinary bush, thus giving 
additional height to the feeding head, without 
which the method was not so successful. If the 
semi-steel is poured reasonably hot no trouble is 
now experienced with this casting, either from 
drawing or slag inclusions. 

The manner in which these runners feed is 
demonstrated in Fig. 11, which is the down- 
right from aé solid block 9 in, x 9 in. x 
23 in., weighing } ewt. The draining of the meta! 
from the head is very obvious, and the resulting 
castings were quite sound. The metal used was 
the ordinary grade of cast iron, which is really 
too soft for a block of this section, but the quan- 
tity required did not warrant the melting of a 
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special charge. Incidentally, this head seems te 
prove that drawing is due to pure shrinkage ani 
not to gas pressure, as gas having arrived this 
far would have escaped. 


Link Casting Presents Difficulties. 

The link shown in Fig. 12 is 10 in, overall, 
weighs 10 Ibs., and is cast in semi-steel, All types 
of runner and riser were tried on this casting, 
and although castings free from sinking were 
obtained either by a feeder runner straight into 
the heavy part, or by an ordinary runner into the 
light end and a feeder type riser on the heavy 
section, trouble was experienced through piping 
down the centre of the feeder. Finally, the cast- 
ing was run at the light end and fed with a rod 
in the centre of the heavy end. This was success- 
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tul, but of course tedious and slow. The actual 
casting shown was run with very hot metal 
through a }-in. square runner in an attempt to 
use Ronceray’s method. On first examination, 
within an hour of casting, the castings were 
apparently sound, and instructions had already 
been issued for a full day’s work to be made by 
this method, when the sinking by the core, which 
can be seen in the photograph, was discovered, 
fortunately before any moulds had been made. 
The subsequent use of the casting debars the use 
of chills, and in view of the difficulties experienced 
with this casting it would be interesting to learn 
how a malleable foundry would tackle this prob- 
lem. The piping trouble mentioned earlier was 
not consistent, and a great many sound castings 
were made without rod-feeding. 

The presence of the pipe was apparently due 
either to a slight difference in pouring tempera- 
ture or to differences in the buttoning of the 
feeder by the moulder. 


Use Chills. 

The alternative method of dealing with drawing 
trouble is by controlling the rate of cooling so 
that the different parts of a casting freeze at an 
equal rate. The use of denseners or chills in this 
connection is widely known, and does not need to 
be described here. (The word chill will be used 
throughout this Paper in this sense only.) There 
are a few points in connection with the control 
of the rate of cooling which are not sufficiently 
widely appreciated. Firstly, it must be clearly 
understood that the fact that a projecting portion 
of sand takes weight out of a lump of metal, does 
not apparently alter its rate of cooling and often 
aggravates the trouble by taking the surface of 
the casting right into its heart, where the defect 
will show itself. Fig. 13 will make this clearer. 
The sand of the slot core will be heated up to the 
temperature of the metal, so that the part of the 
casting shown cannot be considered as consisting 
of metal 1 in. thick, but as a piece 24 in. square, 
which is an entirely different proposition when 
considering the rate of cooling. This is, of course, 
an extreme case, but the principle applies in cases 
much less obvious. 

Fig. 14 is a typical example. It is the section 
of a casting for a rubber mould, and as such has 
to machine up bright‘all over the inner face. 
Now, this inner face, in parts, is very much en- 
closed by metal, and the sand would heat up to 
such an extent that the casting could be considered 
from the point of view of the rate of cooling, as 
consisting of a solid casting of the shape out- 
lined in black. Thus the casting must be run with 
metal and runners of such a character as to pro- 
duce a casting which would be sound if the groove 
were machined out of the solid. There is far too 
great a tendency to think that by reducing the 
section of the metal in a similar way to that 
shown here the casting will machine up sound. 
The trouble lies not so much in the design as in 
the founder’s methods. The designer cannot alter 
his casting to any appreciable extent to help the 
founder in this case. 

Another point that is often overlooked, is that 
the part of the mould over which the metal passes 
from the runner becomes very much heated up. 
This hot spot is a very likely place for a draw 
to appear. This effect must not be overlooked 
when placing chills. Cases are known where the 
cooling effect of a chill is entirely neutralised 
by its being heated up by the passage of much 
metal over or close to it. 

There is one aspect of the use of chills which it 
is desirable to emphasise. The casting shown, 
Fig. 15, is for a small bevel gear blank, and the 
customer supplied two patterns on a board. With 
two patterns in a box very great difficulty was 
experienced in producing these castings free from 
draws from the core. A riser was not sufficient 
to feed the casting for reasons already stated, 
and a feeding runner was impossible owing to 
the thin lip on the joint line. For a long time 
the only way found to produce the castings free 
from drawing was to run them the other way 
up with a feeder runner on the board top-face. 
This gave some trouble, due to dirty castings on 
the face of the bevel (this was before the intro- 
duction of strainer cores), and was very uneco- 
uomical, as it involved making the castings singly. 
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Finally, a taper chill was used and the original 
two patterns on a board could be used again, the 
bevel face could be cast down and castings free 
from drawing regularly produced. These taper 
chills are made of steel, turned with a minimum 
taper of } in. per foot and they must be dead 
smooth. Before being used each day they are 
dipped into molten gas tar, which prevents their 
sticking to the casting, and will not cause them 
to blow. They can be used repeatedly, and their 
life is governed more by the treatment they re- 
ceive than by anything else. A soft lead hammer 
should be used to drive them out, as once they 
begin to burr up difficulty is encountered, as the 
steel naturally becomes excessively soft due to the 
frequent annealing. Efforts to restore them by 
heat treatment were unsuccesstul. 

Naturally, the greater the taper permissible the 
longer the life of such chills. Such is the advan- 
tage to be gained by the use of these taper chills, 
that all heavily-bossed pulleys, etc., are treated 
in this manner. In some cases the use of the 
chill obviates the necessity of boring. Only one 
case of the use of a taper chill making the hole 
too hard to bore has been encountered here, and 
that was a % in. dia. chill with only } in. of 
metal round it. Here the chill was used to 
equalise cooling after setting, and not to prevent 
drawing. Taper chills can be used with equal 
safety on semi-steel and ordinary grey iron, 


Cone Pulleys and Steel Shot and Oil-Sand Cores. 


Fig. 16 shows the boss of a cone pulley, of which 
the smallest of three steps only is shown. It 
is about 9 in. in its maximum diameter. and the 
smallest step is 5 in. diameter. A very bad draw- 
hole is observable in the heavy lump. This could 
hardly be seen when looking down the core, only 
a small crack being visible. Taper chills have 
heen used in this job for some time, and not one 
casting has drawn and no reports of defec- 
tive bores have been received from the machine 
shop. The illustration, of course, is of a casting 
made with an ordinary sand core. An alternative 
to the use of solid steel-chills is to use steel shot 
mixed with the oil sand of the core. This method 
tends to produce a very rough skin, due to par- 
tial fusion between the steel shot and the cast- 
ing, and is not to be recommended for small 
castings. Fletcher has stated that it was often 
necessary to use nails cast into the metal to 
accelerate the cooling of awkward parts of a 
casting, but he described this method as being 
essentially wrong. With this the author fails to 
agree, as he can see no objection to the use of 
nails, provided no machining takes place where 
the nail is placed, as the nail tends to form a 
patch of white iron round itself. Surely it is 
hetter to produce a casting sound throughout, by 
this method, than to produce a casting apparently 
sound, but which is internally defective. If nails 
are used in re-entrant angles or bosses, they 
should preferably be the ordinary  carpenter’s 
tinned nail. If moulder’s sprigs are used they 
should be dipped into spirits of salts before use, 
as there is a grave risk of gas, formed from the 
rust on the sprigs, producing a gas hole in the 
casting. Moulds containing these treated sprigs 
should be closed as short a time as possible 
before casting, as the moisture from the mould 
tends to condense on them and produce a similar 


effect. 
Effect of Mould Gases. 

The last subject for consideration is the effect 
of mould and metal gases. It is well known that 
metals tend to hold gases in solution and to 
evolve them on solidifying. Fletcher considers 
this as the main cause of all drawing, but in 
the case of irons which draw through being teo 
soft this is not thought to be the case. The 
examination of a great many draw-holes of this 
type shows little evidence of the presence of gas, 
or, at any rate, of gas under pressure, and the 
draw-holes are usually dark and rough inside. 
Where the draw is due to gas, the hole is usually 
smooth inside, and has a light-bluish skin; this 
is observable in the draw-holes in semi-steel, and 
in cold-run casting. 

Fig. 17 shows such a typical draw in a cold-run 
semi-steel casting, wherein the slight sinking in 
the top face can be noted. Mould gases will 


often move a draw or spongy area to another 
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place. If the pressure of mould gases is excep- 
tional in any part of the mould, then the draw 
will often go to that place rather than to its 
normal position. Fig. 18 shows this effect. The 
casting, which is only 5 in, x 2) in. x 24 in., 
tends to draw inside the deep slot on the mght, 
which is horizontal in the mould. But in this 
case, excessively hard ramming or a patch of wet 
sand has caused the draw to go to the bottom of 
the casting as shown. There was no sign of draw 
in the slot. 

Another example is shown in Fig. 19, which 
is the centre portion of a cam casting about 
10 in. diameter and weighing 16 Ib. In this 
case the draw appears above the rather narrow 
projection of sand seen in the left-hand bottom 
corner of the broken casting. The nature of the 
draw is seen in the right-hand specimen. This 
casting normally gives no trouble, but a’ change 
of conditions in the projecting sand, either hard 
ramming or excess moisture, causes this spongy 
area. It is a recognised fact that slight draws 
in awkward corners of a mould can be overcome 
by the use of a litthke raw red sand. The 
explanation of this seems to be that the uncrushed 
grains of the red sand allow of a more free pas- 
sage of the mould gases, and thus prevent excess 
gas pressure at this point. Reverting to Fig. 5, 
this casting can normally be made free from 
drawing by the method indicated, but if the 
composition of the iron is unsuitable, either raw 
red sand or a nail is used at the point where the 
drawing occurs, which is just to right of the 
central boss. 

Conclusion, 

The cause of drawing in grey-iron castings is 
that the expansion due to formation of graphite 
is practically all absorbed in expanding the outer 
shell of the casting, and the remaining liquid 
shrinks. The amount of drawing in a casting is 
governed by the following, the conditions stated 
being those which tend to reduce the amount of 
drawing: —(a) The composition of the metal (low 
silicon, low phosphorus, high manganese and 
medium total carbon are ameliorative); (b) rapid 
uniform freezing of the metal as governed by the 
mould size and conditions: (c) the feeding of fresh 
liquid metal into the casting by means of runners 
and risers, and the increased efficiency of these 
due to high casting temperatures; and (d/) the 
provision of means for the ready escape of the 
mould gases. 

The author wishes to thank his firm, Messrs. 
S. Russell & Sons, and the members of his staff 
for assistance in collecting information for this 
Paper, and he desires to acknowledge the assist- 
ance received from the works of the authors 
named in the following bibliography. 
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J. KK. Fletcher, Proc. Inst. of Mech. Eng., 1925, 
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J. Hurst, 

Chapter 13. 
K. Longden, Proc, 1.B.F., 1922-3, p. 253, 1923-4, 
p. 428. 
J. Longden, Proc, 1.B.F., 1924-5, p. 573, 1925-6, 
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Kr. W. Rowe, F.T.J., November 24, 1927, p. 139. 
O. Smalley, Proc. 1.B.F., 1921-22, p. 688; 
1922-23, p. 405; 1923-24, p. 491. 


Metallurgy of Cast Tron, 


Harriman Manganese Ore Concession.— According to 
a report from Moscow over 20,000 people are now 
employed at Tshiaturi in working the manganese 
mines. Under the Harriman concession altogether 
800,000 tons of ore have already been exported. 


American Steel Treaters.—For the first time in its 
history the American Society for Steel Treating will 
hold a meeting in Canada, plans now being under way 
for the half-vearly gathering at Montreal on Feb- 
ruary 16-17. The Papers to be read include, among 
others:—(1) ‘‘ Effects of Antimony, Arsenic, Copper 
and Tin in High-Speed Tool Steel (2) New 
Methods of Examining Structures’; (3) ‘‘ High and 
low Manganese in Steel”; (4) ‘‘ Alloy Steels in 
Boiler Construction ”?; (5) ‘‘ Manufacture of Stain- 
less Steel Castings in the Various Industries ”’; (6) 
Metallurgy of Welding”; (7) Cast Tron”; and 
(8) ‘‘ Medium-Carbon Pearlitic Manganese Steels.” 
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I.B.F. Elects New Members. 


At a general council meeting of the Institute 
of British Foundrymen, held at the Midland 
Hotel, Derby, last Saturday, the following were 
admitted to the various grades of membership. 


As Subseribing Firms. 
Ley's Malleable Castings Company, Limited; 
Falkirk Iron Company, Limited, Falkirk. 
As Members. 
J. B. Allan (Works Manager, Cammel Laird 


& Company, Limited, Sheffield); G. W. Allday 
(Works Manager, Heeley & Peart, Limited, New- 
port); F. D. Corbin (Metallurgist, Llanelly Foun- 
dry & Engineering Company, Limited, Llanelly) ; 
H. Cowan, B.Sc. (Superintendent, Foundry Tech- 
nical Institute, Meeks Road, Falkirk); W. Glover 
(Foreman Moulder, Derwent Foundry Company 
(1920), Limited, Derby); C. KE. Jones (Founder 
Proprietor, Ninian Foundry, Cardiff); P. McFar- 
lane (Foundry Manager, Shaw Glasgow, Limited, 
Glasgow): A. J. Morgan (Foundry Proprietor, 
Longmead Foundry, Bath); C. F. Morgan (Foun- 


dry Proprietor, Longmead Foundry, Bath); 
W. Stobart (Works Manager, Derwent Foundry 
Company (1920), Limited, Derby): G. C. Studley 


(Representative, Morgan Crucible Company, 
Limited, Battersea, London, S.W.11); T. Swinney 
(lronfoundry Proprietor, Wansbeck [ron Works, 
Morpeth); D. Timmims (Foundry Manager, P. & 
A. Campbell, Limited, Bristol); H. Toy (Foundry 
Manager, Partington Steel & Iron Company, 
Limited, Irlam); G. Duguid (Furnace Builder, 
119, High Holborn, London, W.C.1); W. Hendra 
(Foundry Manager, Townend Iron Company. 
Fulham, S.W.6); W. EE. Holmes (Foundry 
Manager, 8S. H. Johnson & Company, Limited, 
Stratford, K.); J. H. Quicke (Works Manager, 
Cusa Leucock Funchal, Madeira); EK. A. Roper 
(Foundry Engineer, E. Roper & Company, North 
Street, Keighley); A. B. Smith (lronfounder, 
C. & D. Smith, Stewart Street, Wolverhampton) ; 
C. R. B. Wrey (Salesman, Staveley Coal & Iron 
Company, Limited, London, W.C.2); G. R. Buck- 
ley (Foundry Manager, Staveley Coal & Iron 
Company, Limited); J. Lang (Brassfoundry Pro- 
prietor, R. Lang & Company, Orbiston Street, 
Motherwell). and Hearnshaw (Engineer, 
Staveley Coal & [ron Company, Limited). 
Transferred from Associate Members to Members. 
R. J. Richardson (Foundry Director, W. & M. 
Brown Lenox & Company, Limited, Pontypridd), 


and H. T. Winterton (Works Manager, Wm. 
Cuming & Company, Limited, Chesterfield). 


As Associate Members. 


T. C. Baird (Ironmoulder, J. Howden & Com- 


pany, Limited, 195, Scotland Street, Glasgow) ; 
S. L. Bennett (Ironmoulder); T. Blackadder 
(Junior) (Engineer, Blackadder Brothers, Fal- 
kirk); R. H. Buckland (Foundry and Laboratory 
Assistant, Ley’s Malleable Castings Company, 
Derby); G. M. Bulmer (Patternmaker, Ley’s 


Malleable Castings Company, Limited, Derby); 
F. Burgess (Coremaker, W. Hammond «& 
Company (Syston), Limited, Leicester); W. Chil- 
vers (Foundry Foreman, W. Willden & Son, 
Crowmarth); R. F. Clark (Foreman Patternmaker, 
Doulton & Company, Limited, Paisley): A. 
Clarkson (Patternmaker, Doulton & Company, 
Limited, Paisley); J. Cross (Assistant Foundry 
Foreman, Entwistle & Kenyon, Limited, Accring- 


ton); W. Dickie (Brassfounder, Paisley Brass 
Works Company, Limited, Paislev); G. A. Dur- 
rant (Moulder, G.W.R., Newport); L. Griffin 


(Moulder, A. Morgan, Longmead Foundry, Bath) : 
H. Harrison (Foreman Moulder, Stanacre Foun- 
dry, Wapping Road, Bradford): W. Hawes 
(Foreman Moulder, Torrance & Son, Limited, 
Bitton, Bristol); S. Hawthorne (Ironmoulder, 
Walton & Company, Limited, Hawkhead Road, 
Paisley): T. H. Hions (Moulder, W. C. Holmes 
& Company Limited, Huddersfield); A. E. Hodges 
(Brass Foundry Foreman, Clarke, Chapman «& 
Company, Limited, Gateshead): S. Lewis (Metal- 
lurgical Chemist, Ley’s  Malleable Castings 
Company, Limited, Derby): R. Mallan (Foreman 
Fettler, J. Cook, Sons & Company, Limited, 
Washington): J. F. Measures (Foundry Foreman, 


S. Russell & Sons, 


(Fitter, Falkirk 


Leicester): J. Meikle 
Company, Limited, Fal- 
kirk); H. A. Oswin (Assistant Foreman Machine 
Moulder, W. Hammond & Company, Syston, near 
Leicester); A. Parker (Moulder, Coltness Iron 
Company, Limited): C. Pearn (Foundry 
Engineer, W. Hammond & Company, Syston, near 
Leicester); W. Pratt (Ironmoulder, A. Morris, 
Pallion Foundry, Sunderland); G. W. Preston 
(Foundry Foreman, Crossley Brothers, Erwood 
Park Works, Stockport); T. F. Proctor (Assistant 
Secretary, Wm. Cumming & Company, Limited, 
Maryhill, Glasgow); I. S. Gangadhar Rao (Foundry 
Foreman, Mysore Lron Works, Bhadravati, %. 
India); H. Rea (Moulder, Goulds Foundries, New- 
port): T. D. Richards (Moulder, John Williams, 
Limited, Cardiff); D. Rogers (Foreman Moulder, 
Thomas & Clements, Limited, Llanelly); M. 
Russell (Foreman Patternmaker, Drysdale & 
Company, Kngineers, Glasgow): A. Scott (Fore- 
man Lromnoulder, Forth & Clyde & Sunny- 
side tron Company, Limited, Falkirk); A. KE. W. 
Smith (Draughtsman, Ewart Chainbelt Company, 
Limited, Derby); A. Walker (Foundry Foreman 
J. Hetherington & Sons, Manchester); C. H. 
Whitaker (Under Foreman Moulder, Hall & 
Stells, Keighley); J. E. Wilson (Foundryman, 
Central JTronworks, Huddersfield): J. Wilson 
(Moulder, Coltness Iron Company): W. M. Wilson 
(Commercial Traveller, (Fordath Engineering 


Company, Limited, West Bromwich): E. Wass 
(Iron Moulder, L.N.E. Railway, Doncaster) ; 
D. M. Webster (Technical Chemist, Gowanbank 


Iron Works, Falkirk): S. J. West (Moulder, Long- 
mead Foundry, Twerton, Bath): S. Yates (Foundry 
Manager, Town End Foundry, Limited, Chapel- 
en-le-Frith); W. Bruce (Foundry Manager, M. 
Cockburn & Company, Limited, Falkirk): W. 
Jones (Foundry Cost and General Assistant, J. 
Summers & Sons, Limited, Shotton, Chester); W. 
Kidston (Foreman Moulder, Bengal Iron Company, 
Kulti, B.1-R., India); W. MeArthur (Foreman 
Moulder, Grangemouth Iron Company, Falkirk); 
A. Ablard (Core Maker, Crofts, Thornbury, Brad- 


ford); S. Fowler (Patternmaker); T. Ingham 
(Foundry Foreman, Knight & Hale, Victoria 
Works, Denton): L. G. Moore (Foundry Fore- 


man, Wisenure Foundry, Littleton Street, Walsall) ; 
J. Shaw (lronmoulder, Coltness Iron Company, 
Limited); and F. Betts (Foundry Foreman, John 
Fowler, Limited Sheffield). 

Transferred from Associate to Associate Member. 

A. S. Meikle (Ironmoulder, Harland & Wolff, 
Limited, Clyde Foundry, Glasgow); R. Macnab 
(Moulder, Paisley Brass Works Company, Limited, 
Paislev): and D. Taylor (Patternmaker). 

As Associates. 

B. A. Buckley (Loam Moulder and Coremaker) : 
W. Graham (Moulder, Clyde Alloy Steel Company) : 
I. Woodall (Moulder, Austin Motor Company, 
Longbridge, Birmingham); H. O. Law (Foundry 
Foreman, John Fowler (Don Foundry), Limited, 
Sheffield); H. Greatorex (Metallurgical Chemist, 
Ley’s Malleable Casting Company, Limited) ; 
R. Howse (Moulder, 1, Jersey Street, West 
Hartlepool); ©. E. Jones (Moulder, Ninian 
Foundry, Cardiff); T. Laird (Moulder, Clyde 
Alloy Steel Company, Limited); T. S. Mitchinson 
(Steel Moulder, Elswick Steel Works, Newcastle) : 
A. Tompkin (Foreman Moulder, Wright’s Havelock 
Foundry Company, Limited): N. Watts (Moulder) ; 
and S. Wright (Moulder, Clyde Alloy Steel Com- 
pany, Limited). 


New Companies. 


G. Marsden (Darlington), Limited.—Capital £200 in 
£1 shares. Engineers and machinery merchants at 30, 
Banklands Road. Darlington. Directors: F. Marsden, 
30. Banklands Road, Darlington; and C. E. Wilson, 
20, Oak Road. Newton Park, Leeds. 

Abrafract, Limited, Beulah Road, Owlerton, Shef- 
field.—Capital £20,150 in £1 shares (20,000 ordinary 
and 150 founders’). Designers, manufacturers and 
merchants of abrasive and refractory materials, etc. 
Directors: J. Bingley, Bleasdale, Bleasby, Notts. 
(director of Bolsover Colliery Company, Limited) ; and 
E. R. Austin, 32, Hangingwater Road, Ranmoor, 
Sheffield. 
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Random Shots. 

Why does a motor-ship carry funnels? The 
origin of these useless impedimenta was explained 
recently, sufficiently entertaining. 
Apparently when the first} motor-siip, the 
** Selandia,’’ was about to sail in 1912 a number 
of emigrants refused to embark, on the ground 
that a funnel-less ship was unsafe, since when 
every motor-ship has carried funnels! 


So long ago as last September [ noted the pre- 
valence of mistaken ideas as to the searcity of 
women metallurgists. [ am therefore the more 
interested to note that the chairman at the 
recent joint meeting of the London sections of 
the Institute of British Foundryvmen and _ the 
Institute of Metals drew attention to the point 
in a somewhat similar connection, and went on 
to name about half-a-dozen women who have 
proved their ability in this field, 


It is hardly surprising that we are constantly 
hearing of attempts to substitute iron or steel 
for timber in’ this, that, or the other field. 
According to a paper recently read by Lord 
Clinton before the Royal Colomal Institute, the 
annual consumption of timber is eight times the 
annual growth! Numerous efforts are being made 
to meet the inevitable situation, especially within 
the Empire, but trees, unfortunately, do not grow 
overnight ! 

As a matter of fact, few people realise that ruth- 
less destruction of trees affects not merely the 
aspect of the disafforested countryside, and the 
materials available for industrial and construc- 
tional purposes in the locality, but the climate 
as well. There are, for example, parts of 
Southern Europe, formerly described by travellers 
as fertile and covered with luxuriant vegetation, 
that are to-day barren and sparsely inhabited. 
The evil there is said to have been caused by the 
fact that once the trees were gone the peasants 
set their goats to roam at will, cropping up the 
voung shoots and so further hindering the appear- 
ance of a new growth. In these more enlightened 
days, however, afforestation measures are usually 
promptly taken to deal with such a situation. 


am informed that [ committed serious 
‘‘ gaffe’? not long ago when I inadvertently 
referred in this column to hatpins. They have, 
it appears, preceded their senior relative, the 
lance, into exile from public favour. Of course, 
every pipe-smoker knows that the hairpin no 
longer exists. But [ offer my apologies—to the 
fair sex in particular—for referring to an article 
whose name is apparently as distasteful to them 
nowadays as that of the bustle or the crinoline. 


People who are interested in advertising and 
propaganda work generally will have followed with 
some measure of admiration the skilful publicity 
obtained for an improved motor fuel newly intro- 
duced in this country. Similar products have 
been common in the United States for some time, 
but the dangerous nature of the compound used 
there—tetra-ethyl-lead being a deadly poison 
has meant enforcing a large number of precau- 
tions in its sale and use. It has to be coloured 
red in order to minimise the danger of mistakes ; 
and its dangerous nature has to be prominently 
advertised wherever it is on sale, together with 
warnings that it is unsuited to any uses save 
that of motor-fuel, should be used with great 
care, and spilling avoided if possible. One 
wonders whether it is not possibly simpler to put 
up with the knock.” 

Mr. R. S. Hilton's appointment to be sole 
managing director of United Steel Companies, 
Limited, is an interesting example of the modern 
tendency towards what might be called industrial 
interchangeability. Mr. Hilton has gained his 
administrative experience in gas, wagon build- 
ing and electrical engineering, and the sum total 
of it is now to be contributed to steel—a far cry 
this from the old days of watertight compart- 
ments in matters administrative. Marksman. 
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Electro-Metallurgy of Steel for Foundry Use.* 


By R. J. Richardson. 


Historical. 


Credit is due to Sir Wim. Siemens for intro- 
ducing the first experimental electric furnace 
when he melted steel in 1882, using a crucible 
having an electrode protruding through the cover 
or lid as shown in Fig. 1. The hearth or bottom 
of the crucible had a metallic pole passing 
through it, on which the charge was placed. The 
are was struck trom the hanging electrode on to 
the charge which conducted the current to the 
bottom pole. This is the system employed in direct 
are type furnaces of the present day. 

Siemens also used an indirect furnace about the 
same time; this is shown in Fig. 2. Here the 
crucible containing the charge had two horizontal 
electrodes passing through the side walls, above 
the level of the charge and arced in a similar 
manner to the common arc-lamp, heat being 
given to the charge by radiation from the elec- 
trodes and by reflection from the roof and walls. 
This system is also employed in modern furnaces. 
The diagrams only show the experimental types, 
and are not necessarily true descriptions of modern 
developments. 

In 1899, following a period during which no 
advances seem to have been made, Stassano used 
an indirect furnace, Fig. 3, which is similar to 
an iron foundry cupola having electrodes horizon- 
tally protruding into the furnace in the place 
where we find our tuyeres. This was used for direct 
reduction of iron ore, and after modifications was 
attended with a fair amount of success. 

During this time Dr. Heroult was experimenting 
with a furnace for the production of steel from 
scrap and pig-iron, trying to follow, as far as 
he could, the standard methods of the basic open 
hearth furnace, and avoided carbon contamina- 
tion by using a slag covering and also by the use 
of a non-carbonaceous lining. 

In 1899 Heronlt was employing a single-phase 
bottom electrode direct are type furnace similar to 
that of Siemens, but was experiencing trouble 
with carbon absorption from the bottom electrode, 
so he replaced it by another electrode in the roof 
and formed the first furnace with two ares in 
series. Fig. 4 shows the furnace and the manner 
in which the electrodes were held. 

This type was found very successful, enabling 
him to make low-carbon steel, and Heroult next 
turned to find methods of refining of steel in his 
furnace. The single-phase furnace was altered by 
Heroult to a three-phase furnace, and was very 
much the same as used to-day. 

In 1905 Girod made a steel furnace for use 
with a bottom electrode, having graphite poles 
embedded in a non-conductive hearth; this was 
fairly successful, being succeeded by a conductive 
hearth built of a refractory with a carbonaceous 
binder, as shown in Fig. 5. 

in 1908 the Electro-Metals furnace was intro- 
duced, using a two-phase current. Two electrodes 
protruded through the roof, a common neutral 
return conductor connecting the conductive hearth 
te the neutral point of the two phases. 

Stobie modified the Electro-Metals type three 
vears later by using two return conductors (one for 
each phase) instead of the common return, the 
carbon electrodes being diagonally opposed to its 
corresponding top electrode instead of directly 
below it, as shown in Fig. 7. 

Fig. 8 shows a Greaves-Etchells furnace which 
is an example of a bottom conductive hearth fur- 
nace of modern design, and consists of a three- 
phase supply, two phases being connected to two 
upper electrodes, whilst the third phase is con- 
nected to the conductive hearth which acts as a 
large electrode. 

The development of Electric steel manufacture 
was very slow until 1915, when only 213 furnaces 
were working in the whole world, whilst in 1920 
it is estimated that 1,390 were working, or an 
increase of 650 per cent. in five years. As far as 


* A Paper read before the Wales and Monmouth Branch of the 
Institute of British Foundrymen at Technical College, Cardiff. 
Mr. B. Hird presiding. 


England is concerned, the conditions here in 1915 
were such that the stocks of heavy steel turnings 
were high and high-grade raw materials and scrap 
were running short, yet the demand for high- 
grade steel was abnormal. These conditions pre- 
sented ideal opportunities for exploiting the elec- 
tric furnace, and once started, it was proved to 
have economic advantages. 


A Modern Furnace. 


The methods of melting and refining in different 
furnaces are very similar. A Heroult direct are 
three-phase furnace, taking a 2-ton unit as a basis 
for dimensions and times, can be described as 
consisting of a shell casing of 1-in. plate, shaped 
in the form of a straight-sided cylinder closed at 
the bottom, which is curved. The whole is riveted 
to two steel castings which are curved, and act as 
a track on which the whole tilts on four rollers. 

The diameter is about 8 ft., and height from 
the bottom of shell to the level of sills is 32 in. 
A 5-h.p. motor serves to tilt the furnace by rotat- 


from the secondary terminals of the transformers 
to the clamps on the %us-bars of the furnace. 
Ammeters denote the current passing the elec- 
trodes, and three lamps are connected between the 
cables, and a common point such as the furnace 
shell. The lamps and ammeters are mounted above 
the electrode control gear to be easily visible to the 
operators. The light from any lamp is dependent 
on the voltage between its electrode and the bath 
of metal indicates when one electrode is shorting 
with the charge. For instance, assume two elec- 
trodes are raised off the scrap and the other 
is touching the scrap; no current will be shown 
on the ammeter since no circuit is completed, 
unless two electrodes are ‘‘ arcing’? and there is 
danger of bringing the lower electrode down 
further, which would result in its breaking, with 
the usual loss of time and money. With the lamp 
in to show voltage, the shorted electrode would 
drop the voltage and the lamp would give little or 
no light. Similarly, this lamp is particularly 
useful when scrap is falling from the sides of the 
furnace, and indicates on which electrode it is 
falling, whereas the ammeter only shows the 
amount of current passing, dependent on the two 
electrodes carrying that particular phase. A volt- 
meter is used indicating line voltage, or by plug- 
ging connections the are voltage can be indicated. 
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ing a screw-thread through gearing. The charging 
doors are on each side and the spout in front, 
whilst at the back are found the electrode con- 
trols. Hand control wheels acting through racks 
and pinions raise or lower the electrode holders 
and bus-bars, together with the water-cooling 
pipes. 

The holders are hinged for gripping or releas- 
ing the electrodes, and are usually phosphor 
bronze of high conductivity. The electrodes are 
either 6 in. dia. graphite or 14 in. dia. amorphous 
carbon. The electrodes protrude through three 
holes in the brick roof, and water coolers rest on 
the roof, cooling any gases passing through those 
port holes, avoiding undue loss of electrodes 
through burning. 

The roof is a plain ring of l-in. plate, the same 
diameter as the furnace, and about 14 in. deep, 
having a 2-in. by 2-in. angle riveted to the bottom 
of the ring projecting inwards; this ring and angie 
carry the specially formed skewback bricks on 
which the arched brick roof is built. This brick- 
ing is done on a template, and the holes for the 
electrodes are thereby accurate in shape and posi- 
tion. 

The electrical gear consists of a set of star-delta 
connected transformers (situated immediately 
behind the furnace) of 750-kw. capacity stepping 
down from 11,000 to 103 or 78 volts. The voltage 
is changed by means of an oil switch which is 
interlocked with the main or tripping switch. 
The main switch is provided with a tripping 
arrangement; a time trip is also introduced by 
means of fuses. Flexible cables are taken direct 


Furnace Linings. 

Kither acid or basic lining is suitable for Heroult 
type furnaces, and, firstly, a basic lining will be 
described. A single course of fireclay covers the 
bottom of furnace; a magnesite brick wall is built 
around the inside of the shell to the height of 
two courses above the sills. The binder used is 
a mixture of tar and pitch and ground magnesite, 
and the spaces left behind the 9-in. wall are rammed 
with old brick and ground magnesite. Above the 
magnesite wall is built a silica brick wall bonded 
with a wash of ganister and water; perfectly 
shaped, flat, even bricks are essential to good life, 
and should require a minimum of facing material. 
The brickwork is then thoroughly dried by fires. 

The hearth is formed of either magnesite or 
dolomite, the latter being favoured here owing 
to cost. The dolomite used must be perfectly 
dry and crushed to pass through a 3-in. sieve, 
having enough dust and small to fill all spaces 
between the large-sized lumps. It is then heated 
to about 100 deg. C. on a hotplate, and mixed 
with the requisite amount of tar and pitch to 
result in an adhesive mixture without excess ol 
tar. This is commonly called *‘ Black Basic.”’ 

It is rammed immediately with hot rammers in 
layers of 14 to 2 in., until the required thickness 
of the bottom is reached—-in this case 14 in.— 
and finally the banks are rammed and shaped to 
the form of a bowl. There must be no stoppage 
during the operation, or trouble will arise through 
a layer not having thoroughly united to the one 
below it, in which case it will rise when a heat 
is in progress, 
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Acid Linings. 

Acid linings are built in a similar manner. 
Silica bricks are used throughout, except for the 
fireclay base. The hearth is formed with twelve 
parts silica sand to one of fireclay, and rammed 
in the same way as the basic lining. Betore 
using any hearth it must be slowly baked. Silica 
bricks need to have their moisture removed care- 
fully, and to be heated slowly to avoid unequal 
expansion and thereby minimising spalling. 

Pieces of old electrodes or good foundry coke 
are placed over the hearth, and the current 
switched on a few minutes at a time, and heated 
by the arcs to bring the furnace to a dull red 
heat in about 10 hrs.; then the current. is 
increased to bring the furnace to about 1,000 
deg. C., until all the tar is burned out, which 
will show itself by the lack of black smoke pre- 
viously emitted from cracks between the hearth 
and brickwork. Finally, the hearth is heated 
white hot at full load for from half to one hour. 
The carbon or coke is withdrawn and serap is 
charged. The furnace is then ready for use. 
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a tew drops of metal, and the electrodes have to 
be again lowered; the melted metal trickles down 
to the hearth. By continuing this local melting 
and lowering of the electrodes, three holes are 
bored in the charge, until three pools of metal 
and slag are formed on the hearth and the load 
becomes quite steady. This takes from | to } an 
hr., varying with the kind of scrap used. This 
is what is generally called * getting a_ bath.” 
The arcs now pass to both the bath and the sides 
of the holes, the molten metal increasing the 
depth of the bath, necessitating the electrodes 
being raised to keep the required amperage, 
until they finally come back up to about 6 in. 
helow the level of the sills. The centre of the 
scrap, that is, the portion between the three 
holes formed by the electrodes, will gradually fall 
into the pools of metal. As soon as this falls, it 
is time to charge any further scrap left over from 
the first charge, and melting proceeds. 

The two things to avoid are ‘top heat” 
(Fig. 9) and * bridging’’ (Fig. 10). The cause 
of top heat is using scrap which lies too closely, 
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Basic Operation of Electric Furnaces. 

The manner in which basic steel is made differs 
very little for different types of electric furnaces, 
so an effort will be made to describe a basic heat 
as conducted in a Heroult 2-ton 3-phase furnace. 

The charge consists mainly of steel turnings 
which should be free from oil, nickel, or other 
impurity, and should be as clean as possible. If 
siliceous matter is present in excess, it will cut 
the hearth. With the turnings are also charged 
mixed small scrap and feeding heads and _ gits 
returned from the dressing sheds. 

At the conclusion of a heat, the hearth having 
been repaired, a few shovels of lime, and_ pos- 
sibly a little iron scale or ore, are thrown in 
and the larger pieces of the charge are placed on 
the hearth and intermixed with turnings. Then 
the lighter scrap and remainder of the turnings 
are thrown in and heaped up as high as possible 
in order to protect the side walls from the action 
of the heat given off by the arcs. The furnace 
is now ready for operation either immediately or 
within two days, without undue risk of the hearth 
deteriorating. 

Before starting, make sure the electrodes are 
above the scrap, then switch in on the higher 
voltage, in this case 103. On lowering the elee- 
trodes the current passes between the electrodes 
and the scrap, forming an arc, and locally melts 


such as rivets and punchings, which on melting 
will not allow the metal to run right down to 
the hearth, so the pools are formed on top of the 
scrap (shown) instead of on the hearth. The 
major portion of the scrap had to be melted by 
radiation and the silica walls and roof will suffer 
through the extra exposure to the hot metal and 
ares, and current consumption is excessively high. 

** Bridging ’’ occurs in too open a charge, or a 
charge of long strips, which will tend to weld 
themselves together. The bath is successfully 
formed, but it does not increase in depth, so 
spreads over the hearth and is rapidly super- 
heated to such an extent that the hearth is burnt, 
the remainder of the scrap forming an arch or 
bridge over this pool, as shown in Fig, 10. 

Assuming no delays, as mentioned, having 
taken place, melting is continued until a com- 
pletely-molten bath is obtained, when any small 
portions of scrap adhering to the hearth above 
the metal level are raked into the bath. The 
metal is now super-heated and the slag being 
correct, the switch is opened and the slag 
removed by tilting the furnace and raking off. 

The reactions of this slag are somewhat similar 
to those of an open-hearth basic slag. The slag 
will contain an excess of oxide in the form of 
rust and added iron ore or scale. Lime is also 
present in excess. 
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Removal of the Elements. 


The carbon present combines with iron oxide 
and forms iron and carbon monoxide. The CO 
rising through the slag gives the appearance of 
boiling, which name it is known by. As the 
carbon is eliminated, the melting point rises and 
also the reaction, being endothermic, this elimina- 
tion is restricted in other methods of melting by 
the fuels, but owing to no such restriction except 
the refractories failing in electric furnaces, the 
elimination of carbon can be, and is, carried to 
a far greater extent. 

If the average carbon content of the scrap is 
consistent, the requisite amount of oxides is 
added before melting, and no delay is experienced. 
During melting, should the carbon be high, fur- 
ther oxides are added. Slag tests are taken 


Basic Process Oxipisinc—Stac EQvations. 
1. Fe,O, + 3C = 2Fe + 3C0O 
2. 2Fe,P + 8FeO = (FeO),P,0, + 11Fe 
3. (FeO),P,0,+4CaO = (CaO),P,0, + 3FeO 
4. 2FeO + Si = SiO, + 2Fe 
5 MnO + Fe 
MnSi0, + 3Fe 


5. FeO + Mn = 
6. 3FeO + Mn + Si = 


periodically, a brown streak denoting lack of 
oxide, and if enough oxide is present, the flames 
of CO are noted, denoting presence of Cin the 
bath. A bath test is taken as a final check for 
the presence of carbon. 

Phosphorus is present as iron phosphide Fe,P, 
and on combining with the iron oxide forms the 
pentoxide which, being acid, combines with and 
is fixed by lime, resulting in a stable calcium 
phosphate. 

The elimination of phosphorus is slow until 
the C, Mn and Si are boiled down to fairly low 
figures, when the phosphorus rapidly combines 
with the lime, 

The reasons for the rapid phosphorus elimina- 
tion are, the high temperature near the ares, 
accelerating slag reactions, and silicon and car- 
bon can be safely reduced to a very low figure, 
since the deoxidising slag which follows will 
rectify any wild metal. 

Manganese and Silicon present no difficulty, 
being oxidised to MnO and SiO,, either separately 
or as a silicate of manganese, — 

The composition of the bath at the completion 
of this slag will be as follows:—C.C., 0.03 to 
0.06: P, 0.01 to 0.02: Si, trace: and Mn, trace 
to 0.5 per cent. 

The slag should be a dull matt colour, having 
no glassy parts, and on fracture, after cooling, 
should be stone grey in colour and will have the 
following analysis:—Silica (SiO,), 10 to 15: 
manganous oxide (MnO), 7 to 10: iron oxide 
(FeO), 10 to 15: lime (CaO), 45 to 60; magnesia 
(MgO), 4 to 8: and phosphorus pentoxide (P,0,), 
2 to 4 per cent. 


The Refining Slag. 


The furnace is skimmed free from any oxidising 
slag and returned to the horizontal position, and 
is ready for carburising. The amount to be 
added is calculated and added in the form ot 
anthracite duff, which has been previously sieved 
to free it from dust and dirt. Care must be 
taken not to add too much at a time owing to 
the reaction that takes place on combining with 
the metal. Part of the anthracite is burnt, part 
reduces the remaining portions of oxidising slag, 
and the remainder combines with the steel. 

About 10 Ib. of FeSi in dust form is added, with 
half a ewt. lime and a few lb. of fluor spar for 
slag forming. The voltage is changed to 78 volts 
and the current switched on. When the lime and 
spar are fused, anthracite dust is added, about 
two shovels full will generally suffice to form a 
good slag. The slag formed is peculiar to electric 
furnaces alone, and is reducing and deoxidising, 
the anthracite forming this highly-reducing atmos- 
phere. 

As the temperature rises the slag forms, turning 
to a brown colour, then to a yellow or greyish- 
white colour, and as deoxidising begins, foaming 
takes place, first round the electrodes and then 
spreading all over the bath. A sample of slag 
taken on a rod and quenched in water will give 
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a distinct odour of acetylene, showmg presence of 
calcium carbide. This slag will be very conduc- 
tive (electrically), and will not radiate a great 
deal of heat to the refractories. 

The actions under this slag are deoxidising and 
desulphurising. It will act as perfectly neutral 
covering, enabling the metal to be held at any 
time without any chemical change except S 
reduction. It will contain such a small amount 
of oxides that when any ferro-alloys are added 
no allowance need be made for oxidation loss, 


% 
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thereby enabling very exact results to be obtained. 

The reactions take place as follows: — 

When the slag is fusing it picks up FeO, which 
is acted on by the anthracite liberating the iron 
to the bath, and the CO evolved passes out. 

The sulphur is present as FeS (or Mns), and 
combines with the lime and anthracite, forming 
iron, calcium sulphide and CO. If oxides are 
present in the slag, the calcium sulphide combines 
with FeP, reforming FeS and CaO. Should no 
such oxides be present, the CaS remains in the 


Basic Process Equations. 


7. FO «+ C = CO + Fe 

8. FeS + CaO + C = CaS + Fe + CO 

9. CaS + FeO = FeS + CaO 

10. 8FeS+4CaO+6C = Cal, + 3Fe + BCaS + 
4CO 


11. CaC, + 3FeO 3Fe + 2CO + CaO 
12. Mn + FeO = MnO + Fe 


13. MnO + C CO + Mn 


slag, and, in presence of anthracite, calcium car- 
bide is formed, denoting rapid elimination of 
sulphur and freedom from oxides. The CaC, 
rapidly combines with any oxides dissolved. When 
Mn is added in the form of ferro-manganese or 
spiegel, it will thoroughly scour the whole of the 
metal, freeing it from all oxygen. The MnO rises 
to the slag and is acted on by the reducing atmo- 
sphere, and the Mn returns to the bath. This 
proceeds until all the oxygen is brought into con- 
tact with and eliminated by the slag. 

The slag will have a composition somewhere 
within the following limits:—CaC,, 3.0 to 7.0: 
CaF,, 0.18 to 0.22; CaS, 0.5 to 0.8; CaO, 45.0 to 
55.0; Al,O,, 2.0 to 4.0; MgO, 2.0 to 3.0, and C, 
0.8 to 1.5 per cent. 

The only trouble experienced with this slag is 
that caused by dripping or spalling silica bricks 
from the roof or side walls. As soon as the slag 
is correct, a bath sample of the metal is sent to 
the laboratory and analysed and corrective addi- 
tions of FeMn alloys caleulated and added. The 
bottom-pouring ladle is prepared and placed in 
the pit. Samples of metal are periodically taken 
and Si content estimated, the Si being increased 
by ferro-silicon. 

The temperature of the metal is estimated by 
immersing a rod of standard size, say 3 in., in the 
metal for a certain time and noting the reduc- 
tion in the size of the rod. The slag, temperature 
and analysis being correct, the switch is opened 
and electrodes raised, then the furnace is tilted 
over, delivering the metal into the ladle in the 
pit. The furnace is returned to its horizontal 
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position and the hearth repaired and scrap 
charged for the next heat. 

The average times taken on intermittent run- 
ning of, say, one heat per day are :—Melting down 
and boiling under first slag, 1} to 12 hrs.; slag- 
ging off and carburising, 7 to 10 mins. ; refining 
under reducing slag, analysis, making additions, 
and raising temperature, 35 to 40 mins. No addi- 
tions except half a pound of Al per ton of metal 
are used in or added to the ladle. 


Acid Practice. 

The acid process though not used so much in 
this country might be of interest. The hearth 
was dealt with in the description of linings, other 
structural and electrical features are similar to 
the basic, excepting the voltages used, which are 
higher owing to the lower conductivity of acid 
slags. No phosphorus is removed and sulphur 
elimination is almost negligible, so the charge must 
be low in these elements. The scrap must be 
carefully selected, and if possible mixed to give 
a desired average content of carbon, thus avoid- 
ing its total elimination when melting down. 
Rust and dirt cause the most serious detrimental 
conditions if present in excess. 

Melting proceeds in the same way as in the 
basic furnace. The slag is formed from the oxides 
charged as rust and dirt, also silica from the 
hearth. The bath is formed and oxidation takes 
place, eliminating C, Mn and Si. When all the 
metal is melted, slag and metal tests are taken. 
If the slag is black and thin or glassy, it denotes 
a highly oxidising condition, whilst a slag lacking 
in oxides will appear pasty or thick, and will 
be light green in colour. The oxidation of C, Mn 
and Si gradually uses up all the available oxides 
in the slag until it becomes quite inactive and no 
further elimination takes place. 

Tf the scrap had been ideally mixed, the desired 
amount of C will now be present; unfortunately, 
this is seldom the case. It is interesting to note 
that in practice with ordinary scrap the presence 
of these three elements is in direct proportion 
to one another or nearly so, and if one is judged 
the others may be estimated fairly accurately. 
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thick enough to be held back in the ladle. A 
few minutes before pouring the Mn additions are 
made in the furnace. Ferro-silicon is either 
added at the same time or is placed in the bottom 
ot the ladle. 


Reducing Acid Conditions. 

It is common practice in America to use a 
reducing slag in acid furnaces. Melting proceeds 
as before until a bath of low C, Mn and Si con- 
tent is reached, and the temperature is still low. 
The slag is full of oxides, and to satisfy them 
fresh slag is added in the form of silica sand. 
In about 5 minutes dense white fumes are 
emitted, changing to a yellowish-white colour, 
denoting that reduction is taking place; the metal 
will still have a fair amount of oxides present, 
and these will gradually be absorbed by the 
reducing slag. The slag should be dark green 
in colour and fairly thick. If too thin and 
green, more sand must be added, and if black, 
a dusting of anthracite will re-start the reduction. 

Metal tests are now taken for soundness, and 
as the metal becomes deoxidised, the slag turns 
to a greenish-yellow colour and will be sticky. 
This is most noticeable on taking a spoon sample, 
when long strings of slag will hang from the 
spoon. The metal will now be absolutely freed 
from oxides, and the temperature is raised and 
additions made. 

Sometimes, through excess of silica, the slag 
turns too thick and arcing is irregular ; the silicon 
being rapidly reduced passes into the metal. To 
prevent this, lime is added. The necessary addi- 
tions are made, carbon and manganese are 
increased with pig and FeMn or spiegel. 

Silicon additions can be made in three ways :— 


(1) By ladle additions of FeSi; (2) by FeSi in. 


the bath just before tapping, or (3) by reduction. 
such as was described, under a very thick slag 
This is accelerated by anthracite dusting. 

This reduction condition, whilst presenting an 
ideal method, must be under a very careful and 
skilled operator, since in a very short time. the 
silicon content can change from that of a wild 
steel to the other extreme; the rate of silicon 
pick-up can only be obtained by carefully con- 
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Should the results be low, by the time the slag 
has become inactive the metal will be wild, and 
unless a reducing slag is going to be used, it will 
he very difficult to produce a good sound steel. 

For this reason it is advisable so to mix the 
scrap that it will melt down to high content of 
C and Si, then by the addition of further oxides 
in the form of ore in small quantities at a time, 
the desired analysis is gradually obtained. Bend 
tests are taken and the carbon thereby judged, 
and when nearing the desired figure a sample is 
analysed and the ferro-alloys calculated, allow- 
ance being made for loss through oxidation; this 
varies under different conditions from 7 to 15 
per cent. 

If the slag is light green in colour and pasty, 
the temperature is raised sufficiently high for 
pouring, taking care the slag does not alter, 
since it must be thin enough to pour and vet be 


ducting heats under similar conditions, and then 
using the figure derived for controlling future 
heats. If satisfactory silicon results be obtgained 
hy this method the metal undoubtedly is as good 
as that made by the basic process, 


Acip Siac Equations. 
14. FeO + Mn042Si0,= FeSiO, + MnSiO, | 
15. SiO, + 2Fe = 2FeO + Si 
16. SiO, + 2C = 2CO + Si 
7. FeO + C = Fe + CO 
18. MnO + C = Mn + CO 
19. SiO, +2C4CaO = CaSiO, + 2C 
| 20. Si0,+2Fe+CaQ = CaSiO, + 2Fe | 


The principal reactions in acid practice are as 

follows: —C, Mn and Si are oxidised to FeO, 
MnO and SiO,, as in basic practice. The phos- 
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phorus is oxidised to (FeQ),P,0,, but in the 
absence of the lime base it turns to the metal. 
The stable slag is formed by the combination of 
the oxides and the silica. When the slag becomes 
very thick or heavy, reduction may take place. 
This is accelerated by the addition of anthracite 
dust, the nascent silicon first deoxidising the 
metal and then combining with it and raising the 
silicon content of the bath. The anthracite also 
reduces any oxide formed evolving CO. When 
lime is added it prevents this reduction even in 
the presence of free carbon showing the silica 
having a higher affinity for lime than for reduc- 
tion, 
Time of Heat. 

The time taken with a reducing slag is very 
much the same as in the basic process. When only 
an oxidising slag is used, about half an hour is 
saved, 


Taste [.—Test Results on Electric Steel Castings. 
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the microscope; the sulphur is also higher and 
together, they are the cause of quite a number of 
the castings being scrapped through pulling or 
tearing. These troubles, fortunately, are almost 
unknown with basic electric steel. They are both 
suitable for light thin sections, but the restricted 
temperature of converter steel is accountable for a 
few short-run wasters. Both are under very good 
chemical control, the elements Mn and Si vary in 
converter steel, through the loss by oxidation not 
being consistent. 


The future of electric steel depends on (1) the 
regularity with which it produces high-quality 
castings, definitely sound and free from pulling, 
both visible and internal, to the most rigid of 
specifications; (2) the thin sections which can he 
cast without misruns, and (3) the fact that the 
percentage of rejected castings from all sources is 
very much lower than that of any other process. 


Tensile. ‘ 
Elongation. R.A. Cold Bend. 

M. P. Si. Tons | Per cent. |Per cent. Degrees. 

per sq. in. 
0,22 0.62 0.029 | 0.032 0.26 30.5 35.0 51.0 190 unbroken. 
0.24 | 0.63 | 0.0386 | 0.017 0.30 34.4 26.5 33.0 170 broken. 
0.30 |° 0.72 | 0.028 | 0.019 0.30 35.0 33.0 43.0 180 broken, with flaw. 
0.37 | 0.75 | 0.0382 ' 0.025 0.32 42.0 13.0 22.0 140 broken, contraction, draw. 

Acid versus Basic Electric Steel. For those reasons and the present trend of 


Unless otherwise mentioned, the ordinary acid 
practice with no reduction is referred to. The 
plant used is identically the same, the acid lining 
having the advantage, as far as lining and run- 
ning costs are concerned, The scrap for the basic 
process is both cheaper, needs less selection and 
supplies are plentiful, whilst with acid the diffi- 
culty of obtaining the proper scrap in this country 
has resulted in more than one furnace reverting to 
the basic process. 

The actual conversion costs including current, 
labour and electrodes are fairly proportional to 
the time taken under load, so here the acid slag 
has the advantage, the difference between conver- 
sion costs of steel made under basic and acid re- 
ducing slags is very small. The units consumed 
per ton of metal on continuous running are: 

Basic 650 to 720 and acid 550 to 650 per ton, 
and for intermittent running of, say, one heat 
per day,, are:- 

Basic 870 to 970 and acid 800 to 900 per ton. 

When considering these figures, it must be re- 


membered that foundry requirements differ 
seriously, particularly in the temperature for 
pouring. For instance, some heats will be poured 


into only three or four moulds, whilst the next 
might be used for 80 separate moulds, or more. 
As many as 105 separate moulds have been poured, 
some of which contained six castings, with 30 ewt. 
of metal, in which case extra time and current 
were taken to get the required amount of super- 
heat. 

The metal produced is not very different, the 
basie steel is regularly made to within limits of 
0.01 to 0.02 per cent. of C. and Mn and the acid 
has limits of 0.03 to 0.04 per cent. 

The chief disadvantage of acid steel which is 
only boiled down and the alloys added with no 
reducing slag actions, is the presence of occluded 
or dissolved oxides, which together with the higher 
sulphur cause tearing of the castings during 
contraction and possibly the loss of mechanical 
strength. 

The basic and reducing acid steel furnaces are 
regularly producing the best steel obtainable, and 
physical tests show higher tensiles for an equiva- 
lent C content of other types with increased duc- 
tility. 

Table | 


random: 


shows a few test resuits taken at 

In conclusion, a brief comparison between elec- 
tric basic and converter steels is given, without 
mentioning any actual figures. Electric conversion 
costs are higher in fuel refractories and electrodes 
whilst the converter uses more expensive scrap 
and has a higher melting loss, but has a fair 
advantage generally. Converter steel often has 
dissolved oxides present, although these are not 


Visible to the naked eye, but can be seen under 


modern engineering design calling for the very 
best and purest articles with little doubt as to 
failures in use, electric steel will in the future 
more than hold its own and become universally in 
demand. 


Institute of British Foundrymen. 


At «a meeting of the Wales and Monmouth 
Branch of the Institute of British Foundrymen, 
over which Mr. Ben Hird presided, Mr. A. L. 
Key presented a Paper on ‘ Jolt Ramming.” 
This paper, which has already appeared in our 
columns (March 27, 1924), was followed by a dis- 
cussion. It was opened by Mr. McCrerianp, who 
remarked that most of the slides shown had illus- 
trated repetition work, whereas in the Newport 
area work was of a more varied character. Would 
users of jolting machines effect the percentage of 
saving mentioned by the speaker on miscellaneous 
work, namely, from 70 to 80 per cent.? He sug- 
gested that if a foundry received a rough pat- 
tern and had not the necessary boxes and that 
the pattern was set in the floor, thereby saving 
the cost of boxes, would there still be so large a 
saving and had the question of capital outlay 
been taken into consideration when arriving at 
these percentages? 

Mr. Key replied that it would be necessary to 
have sufficient boxes, the only difference between 
jobbing work and a set up job being that for the 
latter the pattern is set up on a plate, whilst for 
jobbing work a split pattern is used. The capital 
expenditure had to be spread over the whole 
foundry. Bedding would be cheaper, but as many 
jobs could be made in one box the cost of this 
would have to be spread over many articles and 
not charged up to the one job. When estimating, 
74 per cent. had been allowed for depreciation 
and 5 per cent, had been calculated for interest 
on capital expenditure. He did not recommend 
the use of machines for pipe moulding except per- 
haps for large moulds. 

Mr. Hares asked how many wheels of 2 ft. 
diameter could be moulded in a day, and whether 
a jolt ram machine was preferable to a squeezer 
for shallow work? 

Mr. Key said he did not make anything less 
than 3 ft. in diameter, and 9 or 10 of this size 
would be taken off in one day by one moulder 
and a part-time labourer. Squeezing machines 
were preferable for shallow work. 

The meeting concluded with votes of thanks to 
Mr. Key for his Paper, and apologies for the 
smallness of the audience owing to the very bad 
weather. 
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Making Sponge Iron from Ferrous 
Sand in Japan. 

An attempt is being made in Japan to utilise 
the large deposits of ferrous beach sand extend- 
ing for about 70 miles, and averaging about 18 ft. 
in thickness, near Kuji, on the eastern coast of 
Japan, about 100 miles from the northern point of 
the main island. One estimate, made by Govern- 
ment engineers in 1921, placed the total of such 
sand in one area of 22 sq. km. at 150,000,000 tons. 
The most conservative estimates give the entire 
area a minimum of 200,000,000 tons of ore. Others 
state that the field could fill Japan’s present re- 
quirements of 2,000,000 tons of iron a year for 
several centuries. 

The process, which has recently been put into 
operation at the Kuji Lron Works, consists in the 
reduction of the common oxides of iron—hematite, 
limonite, magnetite and the residues from the 
roasting of iron pyrites—at a temperature low 
enough to prevent the melting of any of the 
iron or other constituents of the iron ore. This 
temperature lies between 500 and 1,000 deg. C. 
No flux is used. 

The beach sand is charged continuously through 
pipes to an annular hearth or sponge-iron 
furnace. Coal, which has been partially distilled 
to drive off moisture and light volatiles, is charged 
with the beach sand in the approximate propor- 
tions of one part of coal to four parts of beach 
sand, The annular hearth rotates slowly and heat 
is applied from 72 carborundum iubes installed 
immediately above each hearth, Gas is burned in 
these tubes, but the waste gases do not mix with 
those formed over the rotating hearth, so that 
there is no danger of reoxidisation of the particles 
of iron after they have once been reduced to the 
metallic state. 

The rotating hearth is 12 ft. wide. As ore and 
coal pass across it they are mixed and the iron 
oxide is reduced to metallic iron. The particles of 
iron are the same size as the particles of ore. The 
time required for the charge to pass across the 
hearth is about 3) min. The finely-divided metal- 
lic iron, together with the waste material in the 
original beach sand and the excess coal, is dis- 
charged continuously into revolving cylinders, 
rotating in water to cool the material to atmo- 
spheric temperature, to prevent the finely-divided 
iron quickly burning back to iron oxide, which 
would occur if the temperature of discharge were 
too high. This cooled material is then passed over 
magnetic separators, where the metallic iron (and 
a certain proportion of ilmenite, which is mag- 
netic), is separated from the waste material. The 
ilmenite which is carried over reduces the grade 
of the iron somewhat. There is no particular dis- 
advantage to this other than that the ilmenite 
must be charged into the melting furnaces later. 

The finely-divided iron, commonly known as 
sponge iron, is then briquetted in special presses 
at 40,000 to 50,000 Ibs. per sq. in. pressure, the 
resulting briquette having a density about 75 per 
cent, of that of solid iron, permitting it to be 
charged directly into open-hearth furnaces and 
insuring the sinking of the briquette below the 
slag line. The temperature of the reduction is suffi- 
ciently low to prevent the reduction of phosphorus 
from its mineralogical compounds and_ thereby 
eliminates one of the most troublesome ingredients 
in many iron ores. The low temperature also pre- 
vents the reduction of titanium from the ilmenite, 
a feature considered highly desirable in the Kuji 
process. The result is a very pure wrought iron 
with no combined carbon present and without com- 
binations of phosphorus or titanium. In order to 
make steel, sufficient pig-iron is added to produce 
the grade of steel desired. There are two fur- 
naces, each capable of producing 50 tons of sponge 
iron per 24 hours.—‘ The Tron Age.” 


German Output of Electricity.x—According to statis- 
tics published by the Union of German Electricity 
Works. their aggregate output in 1926 reached 
11,742,028,000 kw.-hours, of which 34.4 per cent. were 
produced by burning coal, 41.8 per cent. by burning 
lignite, 0.4 per cent. by burning peat, and 0.9 per 
cent. by steam raised in boilers fired with blast- 


furnace or producer gas (total produced by steam 
power, 77.5 per cent.); by hydraulic power, 20.5 per 
cent.; by gas engines using blast-furnace, producer 
or town gas, 1.7 per cent.; by generators driven by 
internal-combust:on engines, 0.3 per cent. 
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EVANS’S ELECTRIC 


GYRATORY FOUNDRY RIDDLE 


ry? 


if 


HE saving accomplished by the use of our 


Electric Gyratory Riddle pays for the cost of 
the machine in a few weeks’ time. 


It will sift more sand with one operator than six a. 
men sifting by hand. In addition to this it mixes Be 
the sand better, and produces a better grade than sae 
hand labour. 


The machine is portable and may be moved 
to any place in a few moments (where a hook for 
suspension is available and electric current in 
service) and set in motion instantly. 


Motor and working parts are all above the 
sieve, thus preventing the sand from interfering cs 
with the operation of the machine. go a 


Power required, B.H.P. 


“ JAMES EVANS & CQO. (M/c) LTD. 
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The Wet Process Vitreous Porcelain 
Enamelling.—III. 


By W. 
Cast Iron Spraying and Burning. 

Castings to be enamelled should be carefully 
inspected after sandblasting and thefore spraying 
on the first coat. This operation should be car- 
ried out by a competent person thoroughly cog- 
nisant of the requirements necessary to obtain 
perfect wet process work. When the castings 
have been inspected, all blow holes should be 
filled with a filling compound, care being taken 
to see that pressure is applied when inserting the 
filler to ensure the elimination of air pockets. It 
is of great importance that the spraying of cast- 
ings should take place as soon as possible after 
sandblasting, if it is found that castings cannot 
be sprayed immediately, they should be stored in 
a dry place, preferably the drying room, where 
they cannot absorb moisture. Care must be taken 
not to handle the sandblasted castings with damp 


or dirty hands. Operators should be supplied 
with gloves. An ideal layout for the spraying 


department would be one such that will facilitate 
easy and quick handling of the work in progress, 
the spray booths should be large enough to take 
the general run of work and be equipped with 
exhaust fans travelling at a speed that will 
thoroughly exhaust the enamel sprayed into them. 

The booths should be constructed with a series 
of baffles overlapping one another and arranged 
so that they can easily be removed for cleaning 


purposes. The booths should be connected to 
cyclones which should be fitted with cleaning 
doors and reception boxes: by adhering to this 


principle a large quantity of enamel will be re- 
claimed which otherwise would be wasted. The 
air line to the spray booths should be equipped 
with oil and water separators, this is avery 
essential part of the equipment, without its use, 
one can immediately look for defective work, as 
all air lines will be found to become saturated 
with oil, water and foreign matters which must 
he entirely removed and only clean dry air must 


be supplied to the spray pistol. Owing to the 
conditions existing in this country, the writer 


has found it necessary to equip each spray booth 
with a good type of extractor. 

The containers for holding the enamel should 
be constructed of a non-orrosive material or 
should be all-porcelain enamelled. They should 
be fitted with a tight cover and a bib-cock with 
standard connections for the enamel hose which 
will lead to the spray pistols. These containers 
should be suspended above the top of the spray 
hooth, this will enable the enamel to flow” by 
gravity through the hose to the pistol. The 
higher the bucket is suspended the faster will be 
the flow. The internal diameter of the hose 
should not be less than 3-in. Spray booths should 
each fitted with a turn-table of the tilting 
tvpe and an electric light which can be adjusted 
to throw a beam at any desired angle. 


The first, or ground coat, enamel should ve 
sprayed lightly and evenly. The operators must 


be trained to do this, and the time that is spent 
in instructing them will be well repaid, After 
this spraying operation, the enamel should be 
dried as quickly as possible in a room specially 
constructed where the temperature is elevated. 
The rapid drying of the first coat will eliminate 
rust spots. After the drying operation the first 
coat should be burned in the furnace having a 
temperature of 730 to 740 deg, C., depending on 


the type of casting being burned. It is much 
hetter to overburn the first coat rather than to 


under-burn it. The time taken to carry out this 
burning operation depends entirely on the weight 
of the load to be burned and the type of furnace 
used. 

After burning the first coat, the castings should 
be again inspected, rough spots should be rubbed 
down and any underburned articles should be re- 
burned. This latter operation will not be neces- 
sary if the previous instructions have been fol- 
lowed and a furnace radiating an even distribu- 
tion of heat is used. The second or cover coat of 
enamel should be a uniform, medium heavy coat 
and should be dried in the same drver as the first 
coat. The temperature at which this cover coat 
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should fuse varies from 715 to 720 deg. C. With 
most wet-process enamels used to-day, it is neces- 
sary to apply a third coat of white enamel to get 
a good finished job. This third coat should be 
applied lighter than the second coat and burned 
at 715 deg. C. The latest development in wet- 
process enamel is a white enamel which can be 
sprayed directly to the iron without the use of a 
ground coat and the finish obtained is equal to 
any goods produced previously with enamels which 
required two or three coats. The saving by using 
this new enamel is obvious. The writer has used 
this enamel and finds that it is equally as white 
as any dry-process enamel, and it is just as easy 
to apply and has the same advantages as any 
previous wet-process enamel used in this country. 

Good supervision and inspection are essential 
te obtain well-finished ware, and many factories 
to-day are getting 98 per cent. good work, which 
speaks very highly for their supervision and_ in- 
spection and careful use of the best enamels and 


iron. Coloured enamels are also produced to-day, 
such as grey, blue, mahogany and black, with 


which it is possible to produce one-coat ware, pro- 
viding the enamel is dried rapidly to prevent rust 
spots. It should be the aim in all enamelling 
plants to use the least possible number of coats 
of enamel, not only from an economical point, 
but for the fact that the lighter the coat of 
enamel, the less liable it is to chip. 


A Puzzle in Patterns. 


By H. 


Though, unfortunately, medieval writers have 
written little of the practice of founding in their 
time, we do, in a measure, know something of 
the business as it was carried on in London and 
the provinces in the middle ages. For this know- 
ledge we must have recourse to the pictures and 
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Fig. 1.—Part or a 
Giuass Wixpow York 
MINSTER, SHOWING THE 
MAKING oF A PatTerRN IN 


York 500 Years Aco. 


documents of the time. Amongst these, one par- 
ticular window filled with medieval pictures in 
painted glass is of a special interest. 

This window is the more or less well-known bell- 
founders window in York Minster, which was pro- 
bably set up by a York bellfounder of the name 
of Richard Tunnoc. The window goes far towards 


illustrating the various processes of medieval 
founding. It, so far as the present writer is 
aware, contains the only medieval design in 


existence, whether in glass or drawing, or amongst 
the paintings in illuminated volumes, which depicts 
the entire process of bellfounding. 

The window consists of three tall lights in which 
are set six panels, three above and three helow, 
and of these lower panels, two represent respec- 
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tively the making of the pattern and the running 
of the metal in the casting. The right-hand panel 
shows the metal running into the mould, and from 
the absence of a moulding box, it possibly repre- 
sents the cire perdue process. This picture is 
fairly clear, but the panel on the left side of the 
window wears a wholly different aspect, and offers 
a puzzle which is not readily soluble. 

{n this panel we see the pattern, Fig. 1, being 
made. The pattern rests upon two trestles, the 
edges of which appear to be serrated. One of the 
pattern makers is represented as turning the 
crank of some cutting machine, the cutter of which 
is within the pattern, apparently scooping out the 
interior of the bell which, so far one may 
judge, is, singularly enough to our present ideas, 
not built up, but is in one piece! The pattern 
appears to be that for a bell of some 10 ewt. The 
second figure is represented as manipulating a long 


as 


strange-looking tool, the use of which is not 
clearly apparent. The head of this craftsman 


with a singularly attractive face bends down to 
his companion the turner, who is looking up as 
though to receive instructions. The questions 
naturally arise: 

Firstly, is this bell we see on the trestles the 
outer cover over a wax pattern, or is it the pattern 
itself in some sort of clay being moulded by the 
strange tool which is being manipulated by the 
craftsman on the left as it revolves at the hands 
of the turner? Secondly, is the man on the right 
merely turning the crank to make the pattern 
revolve for his mate to fashion, or is he scooping 
out, himself, the interior of the pattern? 

The pattern is set merely on sockets in the heads 
of the trestles, nothing in the nature of a plummer 
block being shown—so, clearly, the pattern could 
not run at any speed. The panel offers an interest- 
ing and difficult problem, but we must remember 
that to the people by whom it was designed the 
scene represented must have been one of a quite 
simple and every-day occurrence. 

The Rev. F. Harrison, the Minster librarian, 
treats of this window in his fine volume on the 
painted glass of the church, but his is a descrip- 
tion from the historian’s point of view, and does 
not attempt to deal with the technical details 
which makes the window so interesting to the 
foundryman and metal craftsman. 


Iron and Steel Production. 


The National Federation of lron and Steel 
Manufacturers, in their Statistical Bulletin” for 


November, report that the number of furnaces in 
blast at the end of November was 155, a net 
decrease of seven since the beginning of the 
month, ten furnaces having gone out of operation 
and three having been put into blast. The pro- 


duction of pig-iron in November amounted to 
575,900 tons, compared with 596,300) tons in 
October and 591,500 tons in September. The 
November production included 190,500 tons of 
hematite, 184,300 tons of basic, 152,200 tons of 


foundry, and 27,800 tons of forge iron. The pro- 
duction of steel ingots and castings amounted to 
693,700 tons in November, compared with 699,000 
tons in October and 777,000 tons in September. 

According to returns received from 134 firms 
employing 88,419 workpeople at the end of Novem- 
her, an increase of 897 is recorded compared with 
October. 

Figures for December and 1927. 

The production of pig-iron in December 
amounted to 559,100 tons, compared with 575,900 
tons in November. The December production 
included 181,200 tons of hematite, 175,400 tons 
of basic, 161,600 tons of foundry, and 22,200 tons 
of forge iron. It brings the total for the year 
to 7,293,600 tons, compared with 2,458,200 tons 
in 1926. 

On account of the Christmas holidays the pro- 
duction of steel ingots and castings declined to 
604,900 tons in December from 698,700 tons in 
November. The December figures bring the total 
for the year to 9,097,900 tons, compared with 
3,596,100 tons in 1926. The output of steel in 


1927 is thus the highest attained since the war, 
just slightly exceeding the output of 9,067,300 
tous in 1920. 
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ALUMINIUM ALLOYS \ P.T.J. 1846/27. 


B. Minimum Tensile | 
\ Properties. 


\ specified Chena Description. ate. 
| ynonymous. 
| ‘be used UP to S k 
Oo every engineer Knows. | 
\ 2L5 | 2.5% to 3.0% \ 


Weight saving and aluminium 


Ultimate 


to 4-570 stings 

Copper \ t t 
t0.2-3% en 18 tO De Geciaed Who 
| Magnesium -2 /o of aluminium and| 
alloys the remainder consis 

nm 

2 tm cach of the above epecimens machine’ 
2 Tensile samples cramped specimens W? \ b] 

in. diamete are made 
| 


sile test 
in., and paralle 


a choice between ready-mixed 


Alloys 


B.E.S.A. or B.A. Co., and the 
virgin B.A. Co, notched bars. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD © CO., LTD. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : ‘‘ LOWOOD, DEEPCAR.’’ 


TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON -on-TYNE 


“TEAM” PATENT COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO:— TYPICAL ANALYSIS (if necessary guaranteed) 

ASH not exceeding 8% 

ALEXANDER LEITH & CO., SULPHUR ,, a 08% 
25, COLLINGWOOD STREET, 


VOLATILE ,, 1% 
NEWCASTLE-ON-TYNE. MOISTURE under 1°50% 
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Trade Talk. 
A FIRE was discovered to have broken out in the 
enamelling department of the Callendar Foundry, 


Falkirk, but the damage was not heavy. 

THe Spence Merat Rerininc Company, 
are being wound up voluntarily, with Mr. F. C. T 
Lane, 2, Norfolk Street, Strand, London, W.C.2, as 
liquidator. 

THE PUMPING INSTALLATIONS of the Singapore float- 
ing dock, which has been built by Swan, Hunter & 


Wigham-Richardson, Limited, and completed for 
Jaunching recently, are equipped with Cromptor- 
Parkinson motors, aggregating 300 h.p. The dock 
has a capacity of 50,000 tons. 

THe PARTNERSHIP heretofore subsisting between 
Messrs. J. A. Clark, J. Clark, W. Clark and R. H. 
Clark, engineers, ironfounders, etc., 76, Cranmer 


Street, Liverpool, under the style of Clark & Martin, 
has been dissolved. Mr. J. A. Clark, Mr. J. Clark 
and Mr. W. Clark will continue the business. 

AT A MEETING of shareholders of the Tyne Ivor 
Shipbuilding Company, Limited, Willington Quay, 
the sale of the shipyard to Sir W. G. Armstrong, 
Whitworth & Company, Limited, was approved. 
Resolutions were passed putting the Tyne Iron Ship- 
building Company into voluntary liquidation for the 
purpose of completing the transaction. 

Tue Sovurn DurHam STEEL IRON COMPANY, 
Limitep, through their pipe-selling agents, Cochrane 
& Company, Limited, Middlesbrough, have been 
awarded a contract for 7,000 tons of mild steel pipes 


of 47-in. diameter for the Derwent Valley Water 
Board. The pipes will be fabricated at the new Steel 
Pipe Works of the South Durham Company at 
Stockton 


THE LIguIpaAToR of James Watson & Company, Glas- 
gow and Middlesbrough, has just intimated to credi- 
tors that the position of the taxation settlement is 
sufficiently advanced to admit of another dividend of 

ls. in the £. Foreign debts owing to the liquidated 

firm are still being realised, and a further dividend 
is expected. The concern went into liquidation about 

20 years ago. 

THe ImperraL CuemicaL INpustRies, Limitep, have 
arranged to acquire the assets of British Copper 

Manufacturers, Limited. In future, therefore, the 
business of Kynochs (which is the non-ferrous meta! 
group of Imperial Chemical Industries), Elliott’s 
Metal Company, and British Copper Manufacturers 
will be brought together and will operate as one con- 
cern under the «gis of Imperial Chemical Industries. 

Empson CENTRIFUGALS, LimiteD, 47, Victoria Street, 
London, S.W.1, announce that owing to the reception 
of the Empsom centrifugal oil purifier it has been 
found necessary to make arrangements for the manu- 
facture and sale of these machines on a large scale. 
They have therefore entered into an agreement with 
Hopkinsons, Limited, of Huddersfield, to take over the 
sole manufacture and sale, under licence, for the world, 
with the exception of the United States of America 
and Germany. 

UNDER THE auspices of the Industrial Welfare 
Society, a conference is to be held at the Hotel 
Metropole, Northumberland Avenue, London, W.C., 
on Friday, January 27, on accident prevention. Short 
oo will be contributed by Mr. J. Smith, Beyer, 
eacock & Company, Limited, on “ Accident Preven- 
tion: Works Discipline and Co-operation,’’ and by 
Mr. Bernard L. Lelliott, The Associated Portland 
Cement Manufacturers, Limited, on ‘‘ The Competi- 
tive Spirit in Accident Prevention.’’ 

In aDpITION TO the Manchester office mentioned in 
our last issue, J. Hinckley & Son, 11, East Parade 
Chambers, Sheffield, who have been appointed selling 
agents for Pease & Partners, Limited, for joists and 
sections, and for James Dunlop & Company, Limited, 
for steel plates and pig-iron, have also opened branch 
offices at 39a, New Street, Birmingham, under the 
supervision of Mr. H. Hinckley, who hitherto has 
been responsible for the sales of alloys and Pease & 
Partners’ pig-irons in the Staffordshire district. 

THIS YEAR MARKS the centenary of the introduc- 
tion of the use of hot blast for the smelting of iron 
by J. B. Neilson, who was manager of the gas works 
of the city of Glasgow. It occurred to him that it 
would be advantageous to heat the air for com- 
bustion in smiths’ fires, in cupolas, and in the blast 
furnace, and he took out a patent, which was attended 
with great success when tried at the Clyde Iron 
Works, for making pig-iron. The economic benefit, 
in the reduction in the use of fuel, was unmistake- 
able, and ultimately the method was adopted 
throughout the whole of the iron trade in this 
country. The modern development in the production 
of iron may be considered to have begun with this 
great advance in blast-furnace practice. The use of 
the hot blast for smelting iron with anthracite was 
also introduced into the United States, and thus was 
laid the foundation of that great industry in Eastern 

Pennsylvania. 
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Mr. A. E. Farmer and Mr. J. B. Cooke, carrying 
on business at 388, Park Road, Hockley, and at 14, 
Augusta Street, Warstone Lane, Birmingham, as metal 
casters, under the style of St. Marks Metal Com- 
pany, are paying a first and final divided of 108d. in 
the 

Tue Sincrarr Iron Company, Limitep, have a share 
capital of £250.000. divided into 250,000 shares of 
£1 each, 243,602 of which have been issued. The 
directors dare :—Mr. G. G. Browne, 37, Mincing Lane, 


London, E.C. (chairman); Mr. J. H. Browne, 
* Ketley,”’ Seaford, Sussex; Mr. H. L. Watkins, 
274, Gresham House, Old Broad Street, London, 
E.C.; Mr. W. H. Watkins, ‘‘ Arden,’’ Onslow 


Crescent, Woking: and Mr. D. Sturrock, Holyhead 
Road, Wellington, Salop, ironfounder (managing 
director). The secretary is Mr. W. J. Hearn, and 
the registered office is at 274, Gresham House, Old 
Broad Street, London, E.C.2. The company was in- 
corporated on January 6, to carry on the business of 
ironmasters, iron and steel founders, etc., and more 
particularly to take over the business formerly carried 
on by Sinclair Iron Company, Limited (in liquida- 
tion). The assets acquired by the company include 
approximately 394 acres of freehold land situate at 
Ketley, near Wellington, Salop, together with the fac- 
tories, workshops, foundries, etc. The old company 
was incorporated in 1904 as a private limited liability 
company, and since that year the works at Ketley 
have been constructed and from time to time con- 
siderably enlarged. Mr. David Sturrock has been 
associated with the old company since its formation. 
He has acted as manager since 1912 and was ap- 
pointed managing director in 1919. He has entered 
into an agreement to act as managing director of the 
new company for a period of five years. 


Obituary. 


THe death has taken place of Mr. John Reid Ure, 
of the well-known firm of Smith & Wellstood, 
Limited, ironfounders, Bonnybridge, Stirlingshire. 

Mr. R. Boorn, of Hazlehead Hall, near Penistone, 
manager of the Hepworth Iron Company, and only son 
of Mr. John Booth, a director of the company, and 
formerly manager until succeeded by his son, has died 
at the age of 

THE DEATH OCCURRED on January 11 of Mr. W. 
Jones, of 23, Townsend Road, Pendlebury, aged 61 
years. The deceased gentleman was managing direc- 
tor of W. & J. F. Jones, Limited, ironfounders, 
Pendlebury Foundry. 

Mr. THomas Mitner, of Bournemouth, died on 
January 11 at the age of 77. Mr. Milner was one of 
those who were associated with the development of 
the Brightside Foundry & Engineering Company, 
joining the firm in the early ‘seventies. For a con- 
siderable period he was secretary, holding that posi- 
tion until 1911, when he retired after nearly 40 years 
of service. 

Mr. Roserr Score, a director of Clarke, Chapman 
& Company, Limited, engineers, Gateshead, who died 
at his home in Gateshead on January 12, at the 
age of 76, began life at 13 at the works of his firm. 
He was given a place in the office. Later he was 
appointed secretary, and 25 years ago was given a 
seat on the board of directors,, which he held at the 
time of his death. 

Mr. Joun Harper, chairman of Harpers, Limited, 
Craiginches Iron Works, Aberdeen, whose death is 
reported from Bournemouth, was the elder son of 
Mr. John Harper, of Seafield, and was early asso- 
ciated with the old-established firm of Harper & Com- 
pany, in Mealmarket Street, and subsequently in Fish 
Street. When Mr. Harper acquired land at Craig- 
inches the factory was considerably extended, occupa- 
tion of the new premises being secured in 1893. He 
was the first to compile a complete catalogue of 
accessories for the transmission of power, and this 
brought the company into prominence with engineers 
at home and abroad. 

THE DEATH oOccURRED at his residence, Wood- 
thornes, Wergs Road, Tettenhall, near Wolverhamp- 
ton, of Mr. James Wilfred Harris, at the age of 55. 
After leaving school he was articled to the Electric 
Construction Company, Wolverhampton, and on com- 
pletion of his articles he travelled round the world. 
He worked on an electric engineering plant in British 
Columbia, and spent some time at Westinghouse, 
Pittsburgh. Later he was associated with the West- 
inghouse Company’s works at Trafford Park, Man- 
chester, and for a time he was electrical engineer of 
the Dominion Iron & Steel Company, Nova Scotia. 
Returning to this country, Mr. Harris joined the firm 
of Alfred Wiseman, Limited, Glover Street, Birming- 
ham, of which he was governing director. 
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Contracts Open. 
Bradford, February 1.—Cast-iron gullies, ventila- 


tors and storm grates, etc., for the Corporation. Mr 
F. Marsden, city engineer and surveyor, Town Hall. 
Bradford. 

Bridgwater, February 6.—Cast-iron goods, etc.. and 
lead pipe, water fittings, etc., for the Town Council 
Mr. H. P. Bishop, borough engineer and surveyor, 
Bridgwater. 

Bristol, January 30.—16 2-ton electric capstans, for 


the Port of Bristol Authority. Mr. T. A. Peace, chief 
engineer, Avonmouth Docks, Bristol. (Fee £3 
returnable. ) 

Cheltenham, January 30.—Lead pipe, tin, etc. 


wrought iron, steel and files, cast-iron pipes, castings. 
etc., during year ending March 31, 1929, for the Cor- 
poration. Mr. J. S. Pickering, borough engineer, 
Municipal Offices, Cheltenham. 

Coventry, February 21.—(4) Iron castings, etc., for 
12 months ending March 31, 1929, for the Corporation. 
Mr. E. H. Ford, city engineer and surveyor, Council 
House, Coventry. 

Dublin, January 31.—330 yds. of 15-in. diam. cast- 
iron pipes and special castings, for the Borough Com- 
missioners. The City Treasurer, Exchange Buildings, 
Lord Edward Street, Dublin. (Fee 2s. 6d., non- 
returnable. ) 

Dundee, February 6.—4,200 ft. of 10-in. internal 
diam. steel tubes, lined centrifugally with bituminous 
composition, and with ends prepared with Victaulic 
joints, for the Corporation (Water Department). Mr. 
G. Baxter, junr., waterworks engineer, 93, Commer- 
cial Street, Dundee. 

Gillingham, February 2.—(6) Sewer ironwork for 
one year, commencing April 1, 1928, for the Town 
Council. Mr. J. L. Redfern, borough engineer and 
surveyor, Council Offices, Gillingham, Kent. 

Johannesburg, February 9.— One centrifugal oil 
filter capable of filtering and de-hydrating not less 
than 30 gallons of turbine oil per hour, to be driven 
by a three-phase 500-volt motor, for the Town Council 
ot Johannesburg, Stores Department. The Depart- 
ment of Overseas Trade, 35, Old Queen Street, S.W.1. 
(Ref. A.X. 5,749.) 

Johannesburg, February 16.—(233) 11,500 ft. of 9-in. 
internal diameter cast-iron coated pipes, B.S.S.. 
Class D, together with a quantity of tapers, tees and 
slip sockets; also seven valves of Q-in. internal 
diameter, with flanges and socket pieces for cast iron, 
for the Town Council of Pretoria. The Department 
of Overseas Trade, 35, Old Queen Street, S.W.1. 
(Ref. A.X. 5,775.) 

New Malden, February 20.—Iron, steel, etc., for the 
Maldens and Coombe Urban District Council. The 
Surveyor’s Department, Council Offices, New Malden. 


Personal. 


Mr. A. J. Bennetr, M.P., has joined the board of 
Ransome & Marles Bearing Company, Limited, of 
Newark-on-Trent. 

Mr. Henry M. Grass, general manager of Work- 
man, Clark & Company’s shipyards, Belfast, has been 
elected to the board of directors of Swan, Hunter & 
Wigham-Richardson, Limited, Newcastle-on-Tyne. 
He will take full control of the yards of Barclay, 
Curle & Company, Limited, on the Clyde, of which 
firm Mr. Glass will also be a director. 


Wills. 


FROBISHER, J., a director of Edward Foster 


& Son, Limited, brassfounders ... £2,591 
Russet, C., of Lochbrae, Bearsden, Dum- 

bartonshire, and of Gordon Street, 

Glasgow, iron merchant ....................- £37,599 
West, T. J.. of Upwey, Elstead Lane, 

Chislehurst, formerly connected with J. 

Stone & Company, Limited ............... £28.931 


Reports and Dividends. 


Elliott's Metal Company, Limited.—Interim div:- 
dends, 25 per cent. on preference shares and 3 per 
cent. on ordinary shares, both less tax. 

John Shaw & Sons, Wolverhampton, Limited.— 
Net profit, £10,179; brought in, £38,576; total. 
£48,755; dividend proposed on ordinary shares, 5 per 
cent., less tax; carry forward, £35,735. 


Messrs. J. H. Ersuaw and S. W. EtsHaw, trading 
under the style of James Elshaw, at 67 and 69, Carver 
Street, Sheffield, brass founders, have dissolved part- 
ths 


nership. Mr. S. W. Elshaw will continue 


business. 
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“SERVICE <> FIRST” 
interest 
SCOTTISH IRONFOUNDERS 


he ape years before the Great War, one, Alexander Mackay, a man of parts 
and discrimination, exploited, for the first time, a rich deposit of red 


* 


1* is by the Tay Water that this sand lies, and from the quarry may be seen 
the broad expanse of that noble river, spanned by a bridge at once a 
triumph of human skill, and a monument to human perseverance. 
* * * * 


LEXANDER MACKAY was pleased with the Wormit Red Sand. He 
liked its feel and its warm red colour ; for all the world like the celebrated ork 
sands of Mansfield ; and he was rejoiced that here was a native sand which ate 
, would make the ironfounders of Scotland eames of importations from 
Ireland and elsewhere. 


T is a source of satisfaction to recollect that the Wormit Red Sand met with 

an excellent reception, and was of immense service to the Foundry Trades 

during the war, when the submarine menace made reliance on seaborne sand 
impossible. * * 


[* has been held that Alexander Mackay deserved well of the trade, and when, ee 
in the fulness of time, the management of the quarry devolved upon his "ge 
i daughter, Miss Louisa Mackay, the demand for the sand was both constant 


and considerable. * 
t by arrangement, the Quarry Co., Ltd., took over the 
: development and disposal of the Wormit Red Sand. They re-equipped a 
e the Quarry with an excellent plant, and improved the quality of the product 

id considerably. * * * 


|* was then, alas, that there arrived that suicidal madness, the Coal Dispute, 
and the Quarry was closed down, not to be reopened until this month, when 
it passed into the hands of the General Refractories Co., Ltd., of Sheffield, 


London and Glasgow. 
have arranged for it to by Miss Louisa Mackay herself, 
n in co-operation with their Scottish Agent, Mr. A. W. Montgomery, of 
” 58, York Street, Glasgow, and the quality of the Sand may be relied upon to 
- be beyond cavil or question. 
* * * * 
WE ask those Foundrymen who used the Wormit Red Sand in the past, 
* to resume its use to-day. We ask the others to give it a trial—certain 
that it will give them satisfaction—and we would specially point out to them all 
99 that the return of Wormit Red Sand to the market means that it is no longer 
necessary for Scottish ironfounders to use red sands from Belfast or any other sy 
31 part of Ireland, as ample supplies of Red Sand, of satisfactory quality, can be coca 
delivered, at equal prices, from the original quarry at Wormit, on the banks of st 


the Tay. 4 


: The General Refractories Co., Ltd. 


oe SHEFFIELD — LONDON — GLASGOW 


(Monomark BCM/REFRACTORY) 


ng SCOTLAND: 58, York Street, Glasgow. 
(Mr. A. W. MONTGOMERY. Telephone 1511 Central.) 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—Sieady, if slow, may best 
describe the present position of the Cleveland iron 
market, but, it is reassuring to admit, the year is 


yet too young to expect any really important move- 
ment on the part of large consumers, the majority of 
whom have already covered commitments over the 
current quarter, and are thus content to await further 
price developments. In the opinion of well-informed 


market authorities, quotations fell persistently 
during the whole of last year, and buyers are 
naturally not easily convinced that deflation has 


reached its furthest limits. But there are indications 
that possibly that point has been reached. It has 
been competition from abroad which has been the most 
powerful influence in depressing British pig-iron prices, 
but foreign competition is certainly now less keen. 
Home demand is gradually improving, and there have 
been inquiries circulating of late for fairly large 
quantities, which may mature if only a favourable 
freight rate can be secured. To this extent, then, the 
position has changed in Cleveland’s favour. Quota- 
tions are still firmly held unchanged as follow:—No. 1 
Cleveland foundry iron, 67s. 6d.; No. 3 Cleveland 
G.M.B., 65s.; No. 4 foundry, 64s.; No. 4 forge iron, 


63s. 6d. per ton. 

Inquiries in the Tees-side hematite market have 
been in fair volume, and some good orders are in 
circulation on home account, but stocks are still in 


excess of requirements, and prices very irregular, the 
quotations for East Coast mixed numbers averaging 
between 69s. to 70s. On the North-West Coast con- 
ditions are much the same as above. Bessemer mixed 
numbers are priced at 70s. per ton at works. 

LANCASHIRE.—It is satisfactory to report a slight 
improvement in buying movements in the local markets 
for pig-ron during the past week, and a few con- 
tract orders for moderate parcels for delivery over 
the next few months have also found their way on 
to sellers’ books. Prices are fairly well maintained, 
Derbyshire No, 3, for delivery into the Manchester 
area, being on offer at round 73s. per ton, Stafford- 
shire from 72s. 6d. to 72s. 9d., Cleveland at about 
78s., and Scottish brands at about 88s. per ton. 

THE MIDLANDS.—No fresh developments can be 
reported as concerns foundry pig markets in_ this 
area, but demand is still in disappointing volume, 
with consumption much below normal average. 
Prices remain somewhat irregular, Northamptonshire 
being quoted at 60s., Derbyshire No. 3 foundry 64s., 
and North Staffordshire No. 3 64s., all at furnace, 
with No. 3 Scoteh, delivered locally, at about 90s. 
er ton. 

SCOTLAND.—In this area the position is prejudiced 
by the general industrial slackness. Few of the 
foundries are busy, and they are using less than 
normal quantities. Moreover, they have still con- 
tracts to complete with foreign pig-iron producers. 
The current quotations for No. 3 Scotch foundry con- 
tinues at 70s. per ton f.o.t. furnaces. 


Finished Iron. 


The markets for most descriptions of finished 
material continue quiet and uneventful, especially in 
connection with crown bars and cheaper grades of 
iron. There remains the rather big variation in prices 
for the former grade, and anything from £9 5s. up 
to £10 10s. is being quoted, with about £8 17s. 6d. 
to £9 for nut and bolt iron. The manufacturers can 
hope for little support in connection with the latter, 
on account of the Continental competition for this 
type of iron. There is no difficulty in securing the 
foreign No. 3 at £5 17s. 6d. per ton, delivered works, 
and for good specifications this would be shaded 
somewhat. Staffordshire marked bars are unchanged 
at £12 10s. The makers of this iron, although not 
busy, are moderately well occupied and are in a much 
better position than the makers of crown. 


Steel. 


Conditions in the Sheffield steel industry continue 
unsatisfactory, billet buying being on only a meagre 
scale, with prices of both acid and basic qualities un- 
altered. The demand for wire rods has weakened, 
with no immediate prospect of revival. With a declin- 
ing call for open-hearth steel, production is being 
restricted, and to-day more furnaces are idle than at 
work. The brightest spot at the moment is the home 
and oversea demand for Sheffield’s special steels: In 
the South Staffordshire district transactions in semi- 
products are a little more frequent, but do not repre- 
sent any very heavy tonnage. Foreign Thomas steel 
billets, 2 in. and up, are quoted at £5 5s. to £5 6s. 
per ton, blooms at £4 19s., and sheet bars at £5 7s., 
delivered works in the Black Country. The Welsh 
situation the 


seems to be unchanged, difference in 
price between the Welsh and Continental product 
being about £1 in the favour of the latter. he tin- 


plate market has become a little quieter, and less 
business has been done. The tone, however, continues 
to be optimistic as most of the works have fair order 
books. 


Scrap. 


Markets for most classes of scrap metals continue 
unaccountably slow for this period of the year, but 
probably consumers’ stocks are as yet unexhausted, 
and fresh buying is consequently checked. On Tees- 
side a little ordinary heavy cast iron is being sold to 
the foundries at 62s. 6d., and machinery quality ranges 
round about 66s. per ton as a delivered price. Heavy 
steel turnings can be sold at 46s., and cast-iron 
borings at 43s. In Scotland there is a somewhat 
better feeling now, and sellers view the position with 
an amount of optimism. There is nothing yet, how- 
ever, to justify sharp increases; the prices since the 
opening of the year have all been firm, and tonnage 
offered is not heavy. Old cast-iron railway chairs are 


fairly firm around 65s. to 67s. 6d. per ton, with 
machinery cast-iron scrap at the same figure; there is 
very little business doing in the latter. Heavy 


ordinary cast-iron scrap is still being disposed of at 
60s. to 61s. 3d. per ton, and old cast-iron scrap is 
firm at 55s. per ton. The above prices are all per 
ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Following a temporary setback, the posi- 
tion in the market for warrant copper quickly reacted 
on renewed buying orders for cash, offerings for which 
were well absorbed. There has been. however, not 
the least indication of any weakening from the strong 
fundamental conditions in evidence for some little 
time past, and most operators look upon the setback 
as a natural reaction from the recent conspicuous 
buoyancy. Fluctuations in the value of fine copper 
have been only fractional, while the selling limit of 
the Copper Producers’ Incorporation is still within 
the official quotations issued by the Metal Exchange. 

Official closing prices of standard copper have been 
as follow: 

Cash ; Thursday, £61 7s. 6d. to £61 8s. 9d. ; Friday, 
£61 15s. to £61 16s. 3d.; Monday, £62 3s. 9d. to 
£62 5s.; Tuesday, £62 16s. 3d. to £62 17s. 6d.; Wed- 
nesday, £63 1s. 3d. to £63 2s. 6d. 

Three Months: Thursday, £61 5s. to £61 6s. 3d. ; 
Friday, £61 12s. 6d. to £61 13s. 9d.; Monday, 
£61 18s. 9d. to £62; Tuesday, £62 lls. 3d. to 
£62 12s. 6d.; Wednesday, £62 11s. 3d. to £62 12s. 6d. 

Tin.—Conditions now existing in the market for 
standard tin continue unsatisfactory, values of late 
having been depressed to the lowest levels recorded 
since the latter part of 1925. In fact, the present 
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price of approximately £250 per ton represents a fall 
of about £16 since the beginning of the year and of 
£70 per ton from the highest of last year. Expert 
opinion in the market is to the effect that this year 
there is the prospect of an increased consumptive 
demand at home and abroad, and, while there is some 
probability of larger supplies from the East, Bolivian 
and Nigerian outputs may decline. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £248 17s. 6d. to £249; Friday, 
£250 to £250 2s. 6d.; Monday, £253 17s. 6d. to 
£254 2s. 6d.; Tuesday, £251 15s. to £252; Wednes- 
day, £252 12s. 6d. to £252 15s. 

Three Months : Vhursday, £247 12s. 6d. to £247 15s. ; 
Friday, £248 12s. 6d. to £248 17s. 6d.; Monday, 
£252 7s. 6d. to £252 10s.; Tuesday, £250 5s. to 
£250 10s.; Wednesday, £250 15s. to £251. 

Speiter.—Transactions in ordinary spelter, so far 
this month, have been on an unusually restricted 
scale, and the business passing has been unimportant. 
Continental consumption has evidently fallen off. and 
more Continental metal is being offered than has been 
the case for some time. Business in zinc sheets is 
quiet, which is, of course, usual at this time of year, 
and though it is expected that British galvanisers 
will have to enter the market ere long, their takings 
at the moment are disappointing. 

The following are the week’s prices :— 

Ordinary: Thursday, £26 2s. 6d.; 
£26 3s. Q9d.; Monday, £26 6s. 3d.; 
£26 6s. 3d.; Wednesday, £26 7s. 6d. 


Lead.—The market for soft foreign pig continues 
comparatively steady, fluctuations either way only 
amounting to about 2s. 6d. The market has been 
subjected to a good deal of general selling, but all 
metal offered has been very readily absorbed by some 
heavy concentrated buying, and any weakness which 
might otherwise have resulted has been thereby 
counterbalanced. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £21 16s. 3d.; 
Friday, £21 16s. 3d.; Monday, £21 16s. 3d.; Tues- 
day, £21 16s. 3d.; Wednesday, £21 15s. 


Friday, 
Tuesday, 


Industrial Welfare Society. 


A Conference is to be held at the Hotel Metro- 
pole, Northumberland Avenue, on _ Friday, 
January 27, 1928, on Accident Prevention. The 
following programme has been arranged : — 

11 a.m.—12.45 p.m.—Short Papers by Mr. James 
Smith, of Beyer, Peacock & Company, Limited, on 
‘** Accident Prevention—Works Discipline and Co- 
operation,’ and Mr. Bernard L. Lelliott, of the 
Associated Portland Cement Manufacturers, Limi- 
ted, on ‘‘ The Competitive Spirit in Accident 
Prevention,’ followed by discussion. 

1 p.m.—2.30 p.m.—Luncheon at the Hotel Vic- 
toria, Northumberland Avenue (adjoining Hotel 
Metropole). 

2.45 p.m.—4.8) p.m.—Visit to the Home Office 
Industrial Museum, Horseferry Road, West- 
minster (members of the Home Office Staff will 
be present to explain the exhibits). 

4.30 p.m.—Tea in the Museum Lecture Room. 

Fee for the Conference, including luncheon and 
tea, 12s. 6d. 

Applications for tickets should be made to Mr. 
G. P. Holden, Industrial Welfare Society, 51, 
Palace Street, Westminster, S.W.1. 


Barcelona Foundry Congress.—A foundry congress 
is to be held in Barcelona next April. The business 
of the foreign department will be handled by Mons. 
J. M. Espana. Rue Paul-Carle, Choisy-le-Roi (Seine), 
France. 


Wirksworth 30. 


Regietered Office: 


Wilcox and Stirling Boilers, 


Telegrams : oO Contractors to 
rassington. On War Office 
T cdophone : Manufacturers of High Temperature Refractory Materials. List. 


SPECIALITIES :—Siliceous Fire Bricks and Aluminous Bricks for the Stoker Arches of Babcock & 
Siemens Furnace Chamber Walls, and Chamber Arches, etc., also 
specially suitable for the Crowns and Arches of Soaking, Puddling, Re-heating Furnaces, and Gas 
Especially suitable for Cupola Lining. Raw White Der 


PLUTO FIRE CEMENT. 


Works. 
BRASSI NGTON, Siliceous Fireclays, etc. 
near Wirksworth, 
Derbyshire. 


FURNACE CONSTRUCTIONAL ENGINEERS. 


shire and Ground Ganisters — 


Werks: 
BRASSINGTON, 
near Wirksworth, 

Der - yshire. 


OP 
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MOULDING BOXES 


In every class of Foundry and in every 
Moulding Box service Sterling Boxes soon 
show their marked superiority, not only 
in the better quality of work produced but 
also in increased output per man per hour. 


Cast-iron Boxes are excessively heavy, and 
liable to break at any moment. Boxes 
made from sheet metal are too flimsy to 
stand up to the heavy duties of general 
foundry service. 


There is only one remedy ...the Sterling 
Rolled Steel Box, with the solid centre 
reinforcing rib and two stiff sand-retaining 
ledges. They are light, strong, rigid, 
accurately made on up-to-date machinery. 
Cannot crack or break. Cannot distort or 
get out of truth. 


Send your next Moulding Box enquiry to 
the leading Moulding Box Manufacturers. 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD 


Londen Ofles: Telephone : 3345. BEDFORD. 
K, BEDFOR 
13, VICTORIA STREET, S.W.1 UNION. 
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16 
COPPER. 
« & 
Standard cash 63 1 23 
Three months 6311 3 
Electrolytic 6615 0 
Tough 65 5 0 
Best selected 65 15 0 
Sheets 92 0 0 
India .. -77 0 0 
Wire bars O 
Do, February 6615 0 
Do. March 6615 0 
Ingot bars .. 6615 0 
H.C. Wire rods 711 5 0 
Off. av. cash, Dec. .60 2 8 
Do. 3 mths., Dec. .. 60 5 Th 
Do., Sttlmnt., Dec. .. 1 104 
Do., Electro, Dec. 66 8 4 
Do., B.S., Dee. ae ..65 9 2 
Aver. spot price, copper, Dec.60 2 3 
Do., Wire bars, Dec. .66 18 1} 
Solid drawn tubes 123d. 
Brazed tubes 124d. 
Wire 94d. 
BRASS. 
Solid drawn tubes 114d. 
Brazed tubes 134d. 
Rods, drawn . 10jd. 
Rods, extd. or rid. 74d. 
Sheets to 10 we. 104d. 
Wire .. 93d 
Rolled metal 
Yellow metal rods .. 7 
Do. 4 x 4 Squares 8d. 
Do. 4 x 3 Sheets 83d 
TIN. 
Standard cash 252 12 6 
Three months 250 15 0 
English 251 15 O 
Bars .. 252 15 
Straits 25117 6 
Australian 252 5 O 
Eastern 251 10 O 
Banca . 253 5 O 
Off. av. “cash, “Dec. 267 4 104 
Do., 3 mths., Dec. 263 9 7h 
Do., Sttlmt., Dec. 267 4 74 
Aver. spot, Dec. 267 4 1045 
SPELTER. 
Ordinary -26 7 6 
Remelted -26 0 0 
Hard .. --20 5 0 
Electro 99.9 --30 17 6 
lish --26 12 6 
India .. -.22 0 0 
Zine dust ..33 0 0 
Zinc ashes OF @ 
Off. aver., Dec. --26 4 8§ 
Aver., spot, Dec. 2 7 8 
LEAD. 
Soft foreign ppt. 2115 0 
English -23 5 0 
Off. average, Dec. -22 6 0} 
Average spot, Dec. --22 3 3 
ZINC SHEETS, &c. 
sheets, English 0 0 
. V.M. ex whf. ..33 0 0 
--4115 
Boiler plates . --30 10 
Battery plates ..32 0 0 
ANTIMONY. 
— brands, Eng. -64 10 0 
i ee 0 0 
Crude .. on 6 
QUICKSILVER. 
Quicksilver 3226 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
26% OH 
45/50% . BH 
15% es 0 


20 10 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/40% . Ib. va. 
Ferro- molybdenum— 

70/75% Cc. free oe oe 5/-l|b. 
Ferro-titanium— 

23/25°, carbonless 113d, 


Ferro-phosphorus, 20/259% £1715 0 
Ferro-tungsten— 


80/85%, c. fr. 1/3 Ib. 
Tungsten metal powder— 

98/99% .. 1/8 Ib. 
Ferro-chrome— 

2/4% car. .. on 37 G 

4/6% car... £23 0 O 

6/8% car. .. £2217 6 

8/10%% car. oe -- £22 5 O 
Ferro-chrome— 

Max. 2% car. -- £38517 6 

Max. 1% car oe -. £41 10 O 

Max. 0.70% car .. .. £53 0 0 

70%, carbonless .. 1/2 lb 
Nickel—99%%, cubes or pelletse175 0 0 
Ferro- cobalt. 9/3 Ib. 
Aluminium 98/99% .. ..£105 0 0 
Metallic chromium— 

96/98% .. oo S/11 Ib. 
Ferro-manganese (net}— 

76/80%, loose as .. £1310 0 

76/30%, packed .. .. £14.10 

76/80%, export .. oo £18 0 0 
Metallic manganese— 

94/96%, carbonless -. 1/10 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14%, tungsten £0 2 6 
Finished bars, 18% tungsten £0 3 0 

Per lb. net, d/d buyers’ works. 


Extras— 
Rounds and 3 in. 
and over. 4d. Ib. 
Rounds and squares, under 
sin. to}in. .. 3d. Ib. 


Do., under din. to eit in. 1/- lb. 
Flats, 4 in. x } in. to under 


lin. xX Zin. 
Do., under} in. x fin... 1/-Ib. 
Bevels of approved sizes 

and sections . 6d. Ib. 


Bars cut to length, 10% extra. 


Scrap from high-speed tool steel— : 


Scrap pieces ee ° 3d. 
Turnings and swarf 1d. 
Per lb. net, d/d steel makers’ works. 
SCRAP. 
South Wales— ¢€ 


to 


Hvy. steel .. 3 0 0 to 3 
Bundled steel and 

shrngs. .. 2146 to 218 6 
Mixed iron and 


steel - 214 0 to 216 0 
Heavy cast iron 217 6 to 3 0 0 
Good machinery for foundries 
3 0 Oto3 2 6 
Cleveland— 


Heavy steel 
Steel turnings 
Cast iron borings 
Heavy forge 
Bushelled scrap 


te te bo 

cr 
a 


Cast-iron scrap 3 2 6to 0 
Lancashire— 
Cast-iron scrap .. - 3 5 
Hvy. wrought... 6 
Steel turnings... - 22 6 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. 65100 
Brass (clean) 388 0 O 
Lead (less usual draft) 
Tea lead. - 10 0 
Zinc 17 0 0 
New aluminium cuttings. . 76 0 0 
Braziery copper .. - 4700 
Gunmetal .. 4200 
es 8 @ 
pewter .. 130 0 0 


PIG-IRON. 


(f.0.t. unless otherwise stated.) 


N.E. Coast— 
Foundry No. 1 .. 67/6 
Foundry No. 3... 65/- 
Foundry No. .. 64/- 
Forge No. 4 ee -- 63/6 
Hematite No. ] .. -» 69/6 
Hematite M/Nos. .. -. 69/- 


N.W. Coast— 
Hem. M/Nos. d/d Glas... 83/- 
o Gd Bem... 87/- 


Midlands— 
Staffs. common* .. 
» No. 4 forge eo 62/6 
» No. 3 fdry. 64/- to 65/- 


Cold blast, ord.* 
»  rolliron* .. 

* did Birmingham. 
fdry. No. 3 59/- to 60/- 


Derbyshire forge  60/- 
fdry. No. 3 64/- to 65/- 
Scotland— 


Foundry No. .. 
Hem. M/Nos. 74/- 


Sheffield (d/d 


Derby forge 64/- 
»  fdry. No. 68/- 
Lines. forge 64/- 
»  fdry. No. 3 68/- 
E.C, hematite .. -- 82/6 
W.C. hematite .. 85/- 


Lincs. (at furnaces)— 
Forge No. 4 


Foundry No.3 .. ee 
Basic 
Lancashire (d/d eq. Man, I 
Derby forge 
Be. 3 73/3 
Northants foundry No. 3. 
Dalzell, No. 3 ee 100/- to 102/6 


Summerlee, No. 3 .. 87/6 to 94/- 
Glengarnock, No. 3.. 87/6 to 94/- 
Gartsherrie, No. 3 .. 87/6 to 94/- 
Monkland, No.3 .. 87/6 to 94/- 
Coltness, No. 3 -. 87/6 to 94/- 
Shotts, No. 3 +. 87/6 to 94/- 


FINISHED IRON AND STEEL. | 


Usual District deliveries for iren ; delivered 
consumers’ station for steel. 


Iron— ceed € 
Bars (cr.) nom. 9 5 Oto1010 O 
Angles — 
Tees to 3 united i ims. .. — 
Nut and bolt iron « 9 0 O 
Hoops 1210 0 
Marked bars (Staffs. ) f.o.t. 1210 0 
Gas strip .. 12 0 0 
Bolts and nuts, dim. x4 in, 1, 5 0 

Steel— 

Ship plates.. 8 2 6to8 7 6 
Boiler plts... oe -- 1010 0 
Chequer plts. - 10 5 O 
Angles oe 74826 
Tees ee 83 6 
Joists 712 6 
Rounds and squares, 3 in. to 

as 715 0 

Rounds under 3 in. to bi in. 

(Untested) .. 8 0 0 

‘and upwards 
Flats, over 5in. wide and uP 9 2 6 
Flats, 5 in, to 1} in. 8 2 6 
Rails, heavy 8 2 6 to 8 7 6 
Fishplates .. = -- 1210 0 
Hoops (Staffs.) .. -- 1010 0 
Black sheets, 24g. 
Galv. cor. shts., 24g. .. 13 0 0 
Galv. fencing wire 8g. plain 12 10 0 
Billets, soft £6 0 0t0610 0 
Sheet bars £512 6to5 15 0 
Tin Lars .. £512 6to5 15 0 
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PHOSPHOR BRONZE. 


Per Ib. basis. 
Strip oe 
Sheet to 10 w.g. 
Rods 1 $3 
Tubes 1 8} 
Delivery 3 cwt. free. 
10°% phos. cop. £40 above B.S, 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, 
NICKEL SILVER, &c. 
per Ib. 
Ingots for raising -- 9d.tol/3 


Rolled— 
To wide 1/3 tol/9 
To 12in. wide -» 1/3}to 1/9} 
To 15in. wide 1/3} to 1/9} 
To 18in. wide -- 1/4 to 1/10 
To 2lin. wide 1/4} to 1/103 
To 25in. wide 1/5 to I/ll 
Ingots for spoons and forks 9d. to 1/5} 
Ingots rolled to spoon size 1/—to 1/8} 
Wire round— 

3/0 to 10G. .. -» 1/6} to 2/14 
with extras according to gauge. 
AMERICAN IRON AND STEEL. 

At Pittsburgh unless otherwise stated. 


Dols. 
No. 2X foundry, Phila. -- 19.76 
No. 2 foundry, Valley .. os Tian 
No. 2 foundry, Birm. .. -» 16.00 
Bessemer .. -- 19.26 
Malleable .. -- 19.01 
Grey forge 18.51 
Ferro-mang. 80% d/d .. -+ 100.00 
Bess rails, h’y, at mill. -» 43.00 
O.-h. rails, h'y at mill 43.00 
Bess billets 33.00 


O.-h. billets .. 33.00 
O.-h. sheet bars .. sit -- 34.00 


Wire rods 42.00 

Cents. 
Iron bars, Phila. 2.12 
Steel bars 1.80 
Tank plates 1.80 
Beams, etc. 1.80 
Skelp, grooved steel 1.80 
Skelp, sheared steel 1.80 
Steel hoops 2.20 
Sheets, black, No. 24 2.80 
Sheets, galv., No. 24 .. 3.65 
Sheets, blue d., 9 and 10 2.10 
Wire nails 2.55 
Plain wire 2.40 
Barbed wire, galv. 3.25 
Tinplate, 100 lb. box $5.25 


COKE (at ovens). 
Welsh foundry .. 


furnace .. - 
Durham and North. 


», foundry .. 


Other Districts, foundry 

an », furnace (basis) 12/— to 13/- 
TINPLATES. 


f.o.b. Bristol Channel ports. 
LC. Cokes .. 20X14 box.. 18/- 


= 
183x114 


— 

Terneplates .. 28x20 — per 

box basis f.o.b. 
SWEDISH IRON. 

Bars, hammered, £18 100 to 190 0 

Rolled Ord. ..£15 0 0 to £1510 0 

Nail rods .. £15 7 6tof£15 15 0 

Keg. steel nom. ie . -£33 to £35 

Faggot steel nom. -- £22 to £25 

Blooms, according to quality £8 to £12 

Pig-iron £15 0 to 

all f.o.b. Gothenburg, 


Gas 
—— === Wai 
‘ 
Jan 
»” 
J 
4 ” 
Mar 
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Sep 
Dec 
1! 
Mar 
Dec 
1! 
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Jun 
Sep 
Dec 
1 
Mar 
Jun 
Sep 
Dec 
1! 
Mai 
P 
Dec 
1 
Mal 
Jun 
Sep 
Dec 
1 
Mal 
Sep 
Dec 
1 
Ma 
Jut 
Sep 
Dec 
| 
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TUBES AND FITTINGS, Electrolytic Copper. Tin (English ingots). 
Up to and incl. 6in. 
Gas .. oo 45% Jan. 19 66 10 0 No change Jan. 19 24810 Oinc. 70/- Jan. ‘ 2 6i 
Water oe ee 632% ee oe 40% ” 20 * 6610 0 ” ” ” 20 . 249 0 0 ” 10/- ” . 3 9 
Steam oe - 60% . oe 35% ” 23 oe 6610 0 7? ” ” 23 “* 253 0 0 ” 80/- ” 23 ee 26 6 3 ” 2/6 
10% extra. 6615 Oine. 5/- » 24 - 25015 dec. 45/- » 2 ee 26 6 3 No change 
isis, 66 15 0 No change - 25115 Oine. 20/- » 25 on 26 7 Gine. 7/6 
24 DAILY FLUCTUATIONS. Eneli 
3 Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). ra 
33 sa & & g a @ £ sad. 
3 Jan. 19 61 7 6 No change Jan. 19 24817 6 ine. 55/- Jan. 19 35 No change Jan. 19 23 5 ONo change 
BLAST-FURNACE STATISTICS. 
Furnaces in Blast at the close of each Quarter making Pig-iron Specified. 
Quarter Forge and Ferro- Total in Quarter ati Forge and Ferro- Total in c 
ending. Hematite. | “foundry. Basic. manganese | blast. ending. Hematite. | “foundry. Basic. manganese | blast. vs 
> 1912 1920 
? March .. oe ee ee 16 26 7 6 55 March .. oe . 92 108 72 10 282 
June .. oe ee ee 103 163 47 12 325 June . . oe 97 119 68 12 296 
September oe oe oe 113 170 49 15 347 September ° . 93 122 73 12 : 
) 115 171 49 15 350 — 77 125 59 13 274 
t March es 169 52 18 1/3 358 36 70 10 3 119 | 
)4 June .. ee ee oe 117 163 50 14 344 June .. oe ee oe _ 1 = _ 1 
‘10 September .. oe ee 107 157 47 13 324 September .. oe 17 41 10 68 
10} ee 91 154 55 13 293 22 41 15 3 81 
‘11 March .. ee ee eo 96 146 47 11 300 March ee ° 31 46 23 7 107 
5k June .. ee ee oe 90 143 45 12 290 June .. . 25 55 28 117 
Ig September ee ee oe 94 133 41 15 286 September ° 27 74 27 10 1 
$ December + ee oe 100 136 46 12 294 December * 46 83 1/3 30 2/3 10 170 
1915 1923 
2/14 March .. ee eo oe 102 130 52 2/3 10 294 March .. ee ee es 52 93 45 10 200 
June .. oe oe ee 103 126 1/3 54 2/3 10 294 June .. oe _ ee 62 103 45 13 223 
September ee ee oe 105 117 1/3 52 2/3 11 287 September oe oe ee 38 98 42 11 189 
— ee oe oe 108 1111/3 50 2/3 15 284 — ~ ee oe 50 99 49 9 207 
191 2 
ted. March .. ee ee en 116 106 1/3 50 2/3 12 285 March .. oe oe oe 45 94 2/3 §11/3 10 201 ; 
ols June ee ee es 120 106 54 13 293 June .. ee oe oe 45 91 46 8 190 - 
September oe ee 124 107 58 13 302 September... oe oa 44 85 38 5 172 
).76 December... 126 110 57 18 311 December .. 42 87 31 7 167 
25 1917 1925 
00 March .. a e es 131 111 62 16 320 March .. a as +s 40 84 36 9 169 
June .. 129 116 70 15 324 June .. 31 76 32 9 148 
}.76 September ee oe ee 123 102 78 19 322 September ts om - 28 67 30 5 130 
). 26 — oe oe oe 118 99 85 13 315 =" oe vie o 38 74 32 4 148 
1 92 
).O1 March .. oe ee oe 117 102 92 15 326 Mareh .. << oe je 39 79 33 4 155 
June .. 120 108 86 16 330 June .. 3 5 4 2 14 
September on we 120 104 83 14 321 September 1 4 5 
December oe 113 108 72 15 308 24 33 20 2 79 
1919 27 
98 109 69 13 289 50 86 39 7 182 
a June .. os ee os 97 107 78 7 289 June .. we ne ee 46 86 36 10 178 
September oe ee oe 66 99 53 5 223 September ae ou oe 41 7 36 7 162 
December 77 113 62 8 260 December 38 72 31 6 147 


- WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


18, BENNETTS HILL, BIRMINGHAM. 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
” ROYAL BLDS., FISHER ST., SWANSEA. 
FOWLERS BUILDINGS, BOMBAY. 


WILLIAM JACKS COMPANY, 


OCEAN BUILDING, SINGAPORE. 

JAVA STREET, KUALA LUMPUR. 

5, SHAFFRAZ ROAD, RANGOON 

NADIR HOUSE, MACLEOD ROAD, 
KARA‘ 


CLIVE STREET, CALCUTTA. CHI. H 

— 20, SECOND LINE BEACH, MADRAS. } Wee 1 SHAREH SONK EL TEWFIKIEH, (55 
[3/6 1, HONG KONG ROAD, SHANGHAI. CAIRO. PH 


= 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


i ss} COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE 


19, ST. VINCENT PLACE, ZETLAND ROAD, 
GLASGOW. MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remitt hould 


pany instructions.) 


SITUATIONS VACANT AND WANTED. 


| FOUNDRYMAN, open to advise 
on Cupola practice, Modern Moulding 
Machine production; machines and plant in- 
stalled, or existing ones reconditioned ; pattern 
plates designed, etc.; results guaranteed.—Box 
592, Offices of THe Founpry TRapeE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


METALLURGICAL CHEMIST _ desires 
change; sound technical training, ener- 
getic and thoroughly capable; large experience 
of cast iron, carbon and alloy steels, ferrous 
and non-ferrous alloys, refractories, fuels, and 
all foundry materials.—Box 594, Offices of THE 
Founpry Trape JovurnaL, 49, Wellington 
Street, Strand, London, W.C.2. 


RACTICAL FOUNDRYMAN required by 
established Oil Firm to act as Represen- 
tative for Core Oils and Cream; sound experi- 
ence of core making essential; good terms 
offered to suitable man.—Box 596, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


HILLED ROLLS, ETC.—Foundry Manager, 
with many years’ experience in the manu- 
facture of Chilled Rolls and various Chilled 
Iron Castings, desires change.—Box 590, 
Offices of THe Founpry Trape Jovurnat, 49, 
Wellington Street, Strand, London, W.C.2. 


IE CASTING.—Executive Engineer, with 
10 years’ experience of Gravity and Pres- 

sure Die Design, capable estimator of die costs 
and organiser of foundry production for 
profits, seeks leading position D.O. or Works. 
—— 17, Mostyn Avenue, Wembley Hill, 


RACTICAL Moulder seeks permanent 
country situation, anywhere South; 
thoroughly conversant with cupola and modern 
methods, capable of sole control; advertiser 
desires to settle with small country firm at a 
moderate wage.—Box 586, Offices of THE 
Founpry Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


O FOUNDRY REQUISITE FIRMS.— 
Foundryman, well known in the Midlands, 
desires to get in touch with a firm in trade 
requisites view Traveller, Salesman or Demon- 
strator; practical and technical knowledge of 
all branches in foundry practice; age 34 years ; 
replies respectfully treated with strict confi- 
dence.—Box 588, Offices of Tue Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


CHNICAL AND PRACTICAL FOUN- 

DRYMAN requires position, Manager or 
Foreman ; skilled in moulding machines, sand 
slinger, plates, loam, green, dry, loam and oil 
sands, any metals or alloys.—Box 582, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


JYOREMAN seeks position Die-Casting Foun- 
dry ; 17 years’ controlling experience; all 
types of work; Automobile and Aeroplane work 
specialist; excellent references. — Box 584, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


AGENCIES. 


GENTS ON COMMISSION, OR DISTRI- 
BUTORS, wanted, all parts, calling on 
Foundries, for the Sale of “ Metallic Phos- 
horo.”’— Write CHas. Hatt, 746, Seventh Street, 
uffalo, N.Y., U.S.A. 


MACHINERY. 


ANTED, Two-ton to 50-cwt. Cupola; 

Whiting type preferred; complete with 
fan, etc.—Box on, Offices of THe FOuNDRY 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


WANTED, one or two Jolt Ram Turn-over 
Moulding Machines; must be in good 
condition; approximate size of table 5-ft. 
square.—Box 598, Offices of THE Founpry 
TRADE JoURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY TESTING MACHINE FOR 

SALE; 4 tons tensile, 2 tons transverse ; 

in first-class condition. Also complete line ot 

Amsler Testing Machines.—T. C. Howpen & 
Co., 5 & 7, Fleet Street, Birmingham. 


ILGHMAN SANDBLAST-ROOM PLANT, 

complete with Compressor; modern plant, 

in very good order; £160.—Box 580, Offices of 

Tue Founpry Trapve Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


30-CWT. CUPOLA, excellent condition, 2 ft. 
6 in. outside dia. ; makers, Constructional Engi- 
neering Company, Birmingham. 

TABOR COMBINATION ROLL - OVER 
MOULDING MACHINE for Flasks; 18 in. x 
% in. x 12 in. ; good condition. 

MUMFORD POWER’ SQUEEZING 
MOULDING MACHINE, to take 20 in. x 
14 in. Boxes; good condition. 

ONE-TON GEARED LADLE, nearly new 
condition.—Box 576, Offices of THe FOUNDRY 
TRapDE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


AND MIXERS.—New and second-hand. Ask 

us to quote—W. Breatey & Company, 
Liurrep, Prospect Works, Hawksley Avenue, 
Sheffield. 


MACHINERY PLANT, &c., FOR SALE. 
New 4-h.p. HORIZONTAL OIL ENGINES, 
by Worthington. 
11-ft. VERTICAL BORING AND TURN- 
ING MILL. 

SINGLE-ENDED PUNCH AND SHEARS; 
by Stirk, to punch and shear j-in. by j-in., 
12-in. gaps. 

EVANS 7}-in. x 6-in. THREE-THROW 
RAM PUMP, electrically driven, with 220 
volts, 5-h.p. Motor and Starter. 

Two first-class 6-wheel coupled 13-in. 
SADDLE TANK STEAM LOCOMOTIVES 
(by Hudswell Clarke), 1920/1 make, 160-lbs. 
W.P., 4ft. 8}-in. gauge. 

5-ton “‘ Ransome Rapier’? LOCO. STEAM 
CRANE, 1917 make, 50-ft. jib, 4ft. 84-in. 
gauge, 8-ft. wheel base, 100-lbs. W.P. 

One good second-hand BABCOCK WATER- 
TUBE BOILER, of 4,356 ft. of heating sur- 
face, reinsurable at a working pressure of 
150 lbs. per sq. in., with chain grate stoker, etc. 


CATALOGUE (10,000 Lots) ON 
APPLICATION. 
THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


PROPERTY. 


ll ACRES WORKS SITE—SHEFFIELD. 
145,000 sq. ft. of SHOPPING, compact and 

convenient, Siding connections with L.M. & 8. 

and L. & N.E, Rlys. Well-built and com- 


modious Offices. Will sell whole or in lots to 
suit customers, or let on favourable terms. 
Unique opportunity for manufacturers. 
Apply, 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


AUGHLIN PATTERN LETTERS AND 

FIGURES.—Die cast complete with pins 

in one piece, ready for fixing; no shellac re- 

quired ; simply drive them in and they will not 

come off; send for samples and _ prices.—A. 
Lakin & Son, Totley Rise, Sheffield. 


ATTERNS.—Inquiries solicited; quotations 
by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHORN & ComM- 
PANY, Midland Pattern Works, Spring Gardens, 
Worcester. ‘Phone 264. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BUCHANAN 

& Company, Ashfield Road, Altrincham, 
Cheshire. 


ILLIAM OLSEN, LIMITED, HULL, 

beg to inform recipients of their 1928 
Catalogue (and all others interested) that a 
new list of Moulders’ Brush Goods, containing 
a number of reduced prices, has since been 
issued, and will be posted on application. 


SERS OF CORE OIL will find that money 
can be saved by corresponding with 
OLsen, Cogan Street, Hull. 


FOR IMMEDIATE DISPOSAL AT 
KILMARNOCK. 


One DOUBLE BAY STEEL BUILDING, 
130 ft. long x 66 ft. broad, W ft. high to eaves, 
suitable for overhead travelling cranes. 

One 20-ton OVERHEAD TRAVELLING 
CRANE, by Chalmers Scott, 30-ft. span with 
15-h.p. Hoisting, 6-h.p. Traversing, 15-h.p. 
Travelling Motors , complete with runway 
girders 130 ft. long. 

Three 3-ton MONO RAIL CRANES, ty 
Chaplin, with 6- 5- and 2s-h.p. Motors, com- 
plete with runway and guide 150 ft. long. 

All Motors 415 volts 50 cycles. 

Above plant in use for short time oaly 
Cheap before removal from site. 


P. & W. Mactetzian, Limitep, 
129, Trongate Glasgow, C.1. 


RYLAND’S DIRECTORY 


A new issue of this standard work of 

reference covering the Coal, Iron, Steel, 

Tinplate, Metal, Engineering, Hardware 
and Allied Trades is now ready. 


ORDER YOUR COPY NOW. 


PRICE: 
42/- bound in cloth. 
52/- morocco. 


INDUSTRIAL NEWSPAPERS Ltd. 
49, Wellington St., Strand, London, W.C.2. 


"Phone: 287 SLOUGH. 


CRANE LADLES 


4 TON (NEW), enclosed gear 
1 TON (NEW), enclosed gear 
3 TON EVANS, as new 
5 TON EVANS, as new 
8 TON EVANS, good 
10 TON STEVENSON, equal to ne 
12 TON EVANS, equal to new 
All have Worm and Bevel Gear. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS. 


BRSEBEE 


PATENTS AND TRADE MARKS. 


HANDBOOKS, Advice, and 
Cons. free; King’s Patent Agency, Ltd. -- 
B. T. Kina, C.I.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can.), 1464, Queen Victoria Street, 


E.C.4. 40 years’ refs. ’Phone : 0682 Central. 


BUY FROM ME AND SAVE MONEY. 


Atex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 


t 
: 
— 


